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The Work Environment and Technology Committee of the Prcfadeni's Committee on 
Employment of People with Disabilities dedicates this volume to Sam McFarland, who died 
on Monday, June 1 9, 1 989. He was a hard working member of the committee and wrote 
one of the chapteis of this volume. 

His professional life was dedicated to the field of rehabilitation engineering and assistive 
technology. More importantly, he was committed to the idea that assistive technology, 
when appropriately applied, was ultimately an instmment to empower people with 
disabilities. This vision and commitment shaped Sam's aj^roach in working to improve 
the delivery of services to people with disabilities. He was also involved in the 
Rehabilitaton Engineering Society of North America (RESNA) and other professional 
groups. 
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The revolutions of tedmoiogy and individual ri^ts are sweeping the 
world. This dynamic process holds the potoitial to eliminate most of the 
traditional barriers to the equali^ and produdivity of p^ie with 
disaUlities. It is our responsibility and the purpose of "Applying 
Tedmoiogy to the Wcffk ^ivironmcnt'* to ensure that this potential is 
fulfilled 



Justin Dart, Oiair 

President*s Committee on Employment 
of People with Disabilities 



Preface 

Reed Greenwood and Dale Brown 
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The activities of the Work Environment and Technology Committee of the 
Presidait's Committee on Employment of People with Disabilities result m 
many different outcomes, OrigmaUng from the Worksite Committee 
foun(ted in 1983, the Committee promotes accommodation of people with 
disabilities in the workplace, with emphasis on technological solutions, and 
develops projects and programs to promote the employment ofpeople with 
disabilities through improvements in the work environment. The 
Committee was chaired by Ruth Hall Lusher at the time the monograph 
was being written. Current Committee members represem the neldi of 
architecturt, computer access, education, industrial design, industrial 
engineering, interior design, human resources, public relations, 
rehabilitation counseling and rehabilitation engineering. 

This publication includes a series of papers presented at two Annual 
Conferaiccs of the Prcsi<fent's Committ^ through symposia sponsored by 
the Woric Environment and Technology Cwnmittee. The Applying 
Technology in the Work Environment, was a part of Uie 1988 Washington 
Conference. The second. Reasonable Accmmnodation throu^ 
Technology, was conducted at the 1989 Conference held m Tampa. Since 
both symposia were well received, it was agreed that the presentations 
should be shared with a larger audience. As a result, this joint venture was 
ccHiceived. 

The papers provide interesting and diverse perspectives on a variety of 
issues of concern to those interested in the work envircmment and 
application of technology to the needs of workers witii disabilities. 
Ranging fit>m consumer involvement to funding mechanisms the papers 
draw attention to the importance of technology and the support Systems 
required to make technology available to the consumer. 
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Obviously, new (teveiqxn^ ^ place that cannot be recognized In the 
{mpers. However, we fi^l that any Umitations associate with the time 
delays between the inesotiMcais and printing are r«idily compoisated for 
by ^e ccmthiiiing i^licability of the papers to the needs of p^ple with 
disabititi^. 

We must %:knowiedge tht^ who mack this mono^i# pc^lble. First, our 
thanks to the autfac^ for their excellent presenlaticms and their willingness 
to translate ti»I»emt8tions into manusoipts. Next, we must recognize 
the spcmsoring c»gani;»Uons-the con^uing si^port of the PresictenCs 
Committee, ^)«^ly Jay Rodilln, Executive Director during the creation 
of this mom^prai^^Justhi Dart, C^aiq and tl^Aikaiu^ and 
Training Ceat^ in Vocaticmal RdWIitation at the University of Aricansas, 
for the assistance of Vernon Glenn, Dh:ector, and his willingness to support 
the nuxiogn^. Finally, our ^>ecial thanks to the staff at the Center who 
made it possible: Mary Drevdahi, for the tape transciiption, editing and 
managonoit of tfie manuscript; Anita Owen, fm- the typing and preparation 
of the print copy for publication; and Lou Tabor fcH* the art work and 
supervision of production. 

We hq>e ym ei^oy and profit from these papers as much as we have, and 
that your enjoyment is translated into a tangible effort to improve work 
environments and make tedmology available to wc^kers with disabilities. 

CHile Brown 
Washington, D.C. 

Reed Greoiwood 
Fayctteville, AR 

August, 1990 
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The Consumer's Role in Job Accommodation 

James A. Kutsch, Jr. 
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Job acccHnmodations should be done with m individual who has a 
disability, not for that individual! The difference in that single word 
(tescribcs a key difference in the relatiwi^ among the employee, the 
employer, and the idiabiHtation engineer or acccmimodations specialist. 
All three parties must participate in the acc(»nm(xiation process. Each has 
valuable insight and information, and pooling the resources of all three 
from the beginning of the process contributes gr^tly to the ultimate 
success of a potential accommodation. 

A personal example of how aot to mitiate the accommodation process 
dates back to my first year in college. Someone in the chemistry 
department saw my name on the class role and decided that a blind 
student could not take chemistry. I found out about this decision when my 
advisor informed me that I could not continue my major in electrical 
engineering since freshman chemistry was a required class. The part that 
bothered me the most was that no one in the chemistry department ever 
discussed with me how a blind person might function in a chemistry lab. 
As a humorous post script, it was particularly ironic because the cause of 
my blindness was an accidental chemistry explosion while in high school. 
So cither the university chemistry department was very uninformed on 
disabilities and accommodations or they were very smart and did not want 
me back in a lab! In either case, I was never offered the opportunity to 
fmd out why I could not take the chemistry class. 

Unfortunately, making decisicms bdbiind the scenes without consulting 
the employee is quite prevalent. Recaitly, I was consulted about a blind 
person who used a guide dog. His employer was considering him for a job 
m a machine shop with a veiy high noise level; however, the employer was 
very concerned about the guide dog in the high noise envirormient. 
Placement had been delayed for weeks while the onployer attempted to 
investigate the possible effects of the noise m the dog. The employee. 
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himself, had not been consulted, nor did he know what was holding up his 
job placemoit. Ircmiolly, no one knew this particular dog better than the 
master! Of everyaie, be was most qualified to resolve the issues; but he 
was never given the chance. 

As a final example, a New Jersey employer was concerned about 
signalhig alarms to a (teaf employee who was a dark room technician. The 
fire alarm system had been modified in his office so when the alarm went 
off, sp^ial li^ fladwd. They could not use this technique in the dark 
Town because it would <testroy any of the dark rocan processes that were 
going <m during ical j: false alanns and fire drills. Ihere was gr^t 
concern, many meetings with manaj^ent, and many meeting with 
accommodations people on what to do. But, again, no one ever discussed 
the situaticMi with the anployee. When I was consulted, I pointed out that 
one of the first things they should do is consult the employee himself. 
Hiey did. The employee immediately offered two soluti<ms. One was the 
use of a vibrating podbt pager and the seomd "no-tedi" solutitm was that 
he would work a bu<Wy systan with his friencfe in the department such that, 
if th«e were ever an emeigeiK:y, scxneone would ccHne into the dark room 
and tell him to get out Simple soluticms, hit again the individual was not 
consulted during the process, or at l^st, not early enough. 

Think of job aax>nunodations of which you are aware. Note that each 
of these modifications is very individual. Each disability, each set of 
limitations is very ^)ecific to one mdividual. More unportantly, the 
person's remaining abilities are extremely individual. 

There are many obvious examples. A person with severe motor 
impairment might have Imiited cotitrol of certain muscles so a 
rehabilitaticHi engineer ch(x>s^ from lots of different kin<fe of switdies: 
some that can be operated by fingers, sip and puff switches, eye blink 
detectors, etc Everybody thinks the n^ to match the type of switch with 
the person's abilities is very obvious, but now let us apply the principle to 
other disabilities. 

What about the remaining individual abilities of blind people? Scane 
have enou]^ r^iduai sight to read lai^e screen text. Some prefer to work 
with braille; others prefer to work in an auditory damam, I cany a pocket 
tape reconiCT to take notes; other blind people prefer to use a slate and 
stylus or a computer terminal. The point is that there arc many 
uidivtdual strengths and weaknesses, as well as outright preferraices, with 
each iwticuiar person. 
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Concern^ onployers of able4x>died pcc^le try to give eadi employee 
the best tools to do the jd>, whatever that job is. A good typist is giveai an 
electric typewriter with spelling checker and ccmction capability rather 
than an old mechanical tj^iewriter. This is done to allow the enq>loyee to 
work to his or her full potential at peak efficiency. Similarly, an oigineer 
doing circuit layout m a CAD-CAM system may require a lar^^ screen or 
color terminal and perii^ a ccmtrolled li^t ^vinmment to be 
productive. A disabled person is askii^ fat the same ccHisicteition-tools 
that will allow maximimi productivity snd efficiency- but in this case we 
call it jd> accommodation. Employers are very willing to spend thousands 
of dollars on those accommo(htions for able-boctied pec^le. 
Accommodation devices for disj^led people may look diffemit and should 
be veiy unique to tl^ individual using than, but the same principle applies: 
give workers the tools they need to do the job well! 

Another problem disabled pec^le face on the job is stereotyping. I 
have always said I would hate to be the secoad blind person hired in a 
Secular comity. The managers, subordinates, and co-workers all talk 
to the first blind perscm and, after a while, decide **Okay, weVe got it, we 
know how blind peq>le ck) thrngs.** No they do not! Hiey know how that 
one person 60^ thhigs. That one perscm may be an anomaly in the 
pcqnilation. An umterstanding of how disablol people do thln^ cannot be 
based on a sample populati(»i size of om. It is not until there are three or 
four people with similar disabilities in a company that <Hie starts to 
ovenxxne this effect The second perscm with the same disability is at an 
extreme disadvantage when entering a ccnnpany. 

In my undeigraduate ccnnputer scioK^e classes, I had to design most of 
my own accxjmmodations. I started by seeking the help of various younger 
students; offering some tutoring in return for riding my computer output 
I quickly resized the need to have a more independoit m^ns of obtaining 
ccsnputer ou^ut Using loiKl-scninding and quiet-sounding characters at 
appropriate times (m a printing computer terminal, I designed a Morse 
Code output system. A simple solution, but probably (sie that anott^r 
bluid person would not find otsy to use. Hiis iKxximmodation drew upon 
my strong skill with Morse Code Q had becan a ham radio q?erator since 
early In high school), but to assun^ that all blind people could use Morse 
Code is a serious over-generalization. 

AiK)ther problon that arises is that people scnnetimes solve the wrong 
problems. TM& usually occurs wb^ weU meaning mana^rs or well 
meaning co-workers without a lot of training ask ftemselves *'What wcmld 
I need if I were blind? or deaf? or in a wheeldiair?** T!^ someoi^ gets 
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a wheeldiair somewhere and drives it anxind a building for a little while 
and believes that they now are a self-{»oclaimed expert on what it is like to 
be in a wheeldiair. Or somebody wws a Umdfold to w(Hk fcff a few 
hours and decides, **Okay I know the prd>iems of a blind employee in this 
environmoit.** In fact, sudi a perscm does solve some problems-the 
probions typically faosd by a perscm who has beoMne a wheelchair user or 
become blind in the last few hours. These are not the diallaiges faced by a 
porscH) wk) has been trained to live with blindness or to live with a 
wheelchair. 

For example, a few years ago elevators were marked with braille in 
the buUdmg in which I woriced. The thought process ought have gone like 
this: **/f / were blind, I could not read the numbers on elevator buttons. 
If I were blind, I could read braille. Therefore, we i^ould put braille 
labels (XI the buttom.** So, in a three story building, they put the braille 
numbers i, 2, and 3 (»i the three buttcsns insi(te each elevator. It was a 
great solution, but it was the wrong problem. The real problem is 
determining where you are when the doors open. That problem is not 
solved by braille li^ls cm buttcxis inside the elevator. Braille outside the 
door, a bell wh«i the elevator jesses each flow, or voice synthesis solves 
the real issue. Here again, early oxisulting with the disabled employee 
would help focus accommodation efforts on solving the real problems. 

A gc^ in any acconunodaticxi should be to m^e a general, portable 
accommodaticHi. Disabled employees want a career, not Just a job. They 
want the same oj^rtunities for promoti(m, taking a lateral transfer to 
another part of the company, and even the same freedom to move from one 
company to another. Disabled people tend to feel locked in a particular 
company when that company has spent multiple thousands of dollars on 
modified equipment. If the onployees later want to work for the company 
across the street, it can be difficuh since all the equipment and all the 
modifications stay with the company. A disabled employe does not 
necessarily want to job shop more frequently than any other employee. 
Nevertheless, expensive, custcxnized aconnmodations equipment is not a 
factor that able-bodied workers wony about when considering a job 
change. 

Further, acccxnmodations equipment can become a limiting factor in 
promotiiHi or advancement Typically, disabled en^loyees start in entry 
level }db% but have the same ck'eams and aspirations as their able-bcxiied 
co-workers. Suppose a blind person is hired as a switdiboard operator in a 
mid-sized company. An appn^niate accommo(kticsi is effected by 
purchasing a braille switchboard console and transcribing the company 
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telq?h(Hie directoiy into braille. After some months, this blind 
switdiboard operator notes that nK>st operators move on to positions as 
recq3ti(mist (ff secretaiy and this q>erator would like the same career path 
c^^itunities. Too many employers resist the advam:an^t inters 
expressed by employees who have disabilities. The aTq>Ioyers consider the 
n^ for ac^onal accommodations for c^er positi(»is within their 
company and s<»ne even believe &e empli^ee should be moie 
''appreciative'* of the entry level Job. This le^ to employee job 
dissatisfiK^tion and poor perfomiffiK:e. No one wants to woris; for many 
years, possibly unto retuiement, in an oitiy level positicm. Here again, 
consid^ing an able-bodied employee for a particular job is free from the 
encumbering factors of acconunodations equipment 

Goierally, portable acosmnodaUons are the key to successfully 
offering careers to people with disi^nlitles. The best solution r^ults in 
scnneti^ I can take hi»ne if I want to work at home; something I can use 
in the office; somethmg that will go with me from one assignment to 
another in the ccmpany. In a computer acc^ accommodation example, it 
is necessary to modify the termmal or computer e<piipment, osL the 
application software for any particular assignment If the choice is 
between putting a screen xeankr on a general purpose terminal or re- 
writing a program for entering service tickets, by all means make the 
computer system accessible so that, if the enq>lpyee gets another job, he/she 
can use the same adapted equipn^nt In the new assigmnent 

I have had some harsh words for employers and co-workers, now I 
am going to turn the guns m fellow (fisabled peq>Ie. The disabl^ 
employee o^ pro^>ective employee has some serious obligations in the 
8CC(Hnmodati(»i process too. As noted earlier, it is a process to be done 
with the employee or {»ospective employee. The biggest obOgaticm, the 
bigg^ responsibility tl^t the disabled employee or prospective employee 
has is erne of seddng accommodatic^ for equality but not for privilege. It 
is v^ easy to inadvert^tly try to g^ a privilege. Doing so, ^liberately 
or unintentionally, can damage the employei^s, and more lmp(»tantly, the 
co-woricers' attitiKie toward pec^le widi disabilities. 

I know of a disabled ^nployee who had difficulty walking, especially 
through saow. As an accommo^on, his company gave him a reserved 
parking space near the docxr. In general, only c(»npany executives had 
reserved i^)aces. The disabled employee said he ^reciat^ the efforts, but 
demanded the ability to park anyvdiere in the lot md wanted a guarantee of 
adequate snow removal at all times. This was not a reasonable 
acccnnmodation. 
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In ano&er case, an undergmcfaiate student who is blmd who worked at 
a local c(»nnnimty o^e^ told the faoiity and the advisors of the college 
that blind people could not do math. He said there was no way to do it- 
braille was unsuited to math ec^mtions. When I became involved in the 
case, tiie student was well on his way to convincing the college to give him 
an exemption fhrni all math requirements in the degree program. I 
stressed to tite individual that he was bdng unethical. His bdiavior was 
very disadvantageous to the rest of us y^rho are trying to get Jd>s with 
integrity. Eventually, had gottoi a degree, and subsequently a jd), his 
credaitials would have hem in^x^irate. He would not have had the ability 
to do die job because he would have lacked the math skills r^iuired to do 
that particular job. I r^xmunoided to the university that th^ adhere to the 
math requirements for the student, and that they give him a failing grade if 
that was htdicative of his perfomnance. 

Collet is a great laming grcHmd for able-bodied students; further 
for stwknts with disabilities, it offers a unique opportunity to experiment 
with accc»nmodations in a safe enviionment It is an oivironment where 
the effects of failure are limited to possibly receiving a lower grade, or at 
worst, having to drc^ and retake a class. By ccmtrast, learning in the job 
market places one mudi more at risk: the jd> itself, the annuaJ raise, 
advancemoit, and the image you leave with the an^loyers who may or may 
not hire disabled people hito that job in the future. 

Several fsicuxs contribute to the ultimate success of the 
accommodation process. The following questions might contribute to 
better accommocktions: 

• Was the employee actively part of the accommodation process 
through all phases of that proc^? 

• Does special equipment take advantage of the employee's unique 
abilities? 

• Was a simple, minimal cost solution found? 

• Was the "right** problem solv^? 

• Is the soluticm portable and appropriate for other assignments 
within the company? 

• Has an accessible career path been provided for the employee? 

• Were all accommodations that the emplc/ee requested truly 
"reasonable**? 

These points are not necessarily the only ones that should be 
considered during die accommodatiCHi process. But this view from the 
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consumer's perspective will help the ceacbr fomulate some woricing 
guideline for job accommodations. 
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Rehabilitation Counseling and Technology 
Assessment for Job Accommodations 

Reed Greenwood 
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The task of techm>logy assessmrat f(^jcib iK^comnuxkiions is one 
which falls within the professicma] lei^xmibiUU^ of the xdiabiiitation 
counsek^* woridng with a team of othc^ rehahilit^cm {nofi^ionals 
includhig |%sici8ns, nurses, occiq)ati(mal and i^ys^ ^lerapists, 
idiabilltatim oi^neers, and other specialists. Tlie rdmbilitation 
counseloi^s woiic in job develoi»xtt3it and placement has been an area of 
research at &e Arkansas Resean^ aiKi Tndning Coitar in Vocational 
Rehabilitation during the most recoit Hve year programmatic research on 
emplqymoit for waters with (Msabiliti^. SpedHcally, this research has 
mvolved the design and testing of strategies to enham» toe job development 
and i^aconent skills r^bilitaticHi ctmnsek^ and (^torplacem^t 
practitioners. Thii ]»:^entation is a )»ief overview of nujor 
OHisiderations facing the r^billtation counselcn* in Job ^:commodations, 
with specific emphasis on the assessment of teduiology for job 
accommodations. 

The rehabilitation counselor has respcmsibility for facilitating both the 
functional assessmou of the perscm who is preparing to eavu the iabcH- 
market ai^ the assessmoit of labor market op|x»tunities that will provide 
the opthnal career develoimxent feu- Uie pers<XL Fbncdcmal assessment 
normally involves a ccsnplex array perscmal fiK:tors inchiding: 

• s^titudes • ability to perform work ta^; 

• intm^ - preferences for jobs and tasks; 

• j^ysical/o^tive abilities - meetmg i%sical/cognitive demands 
c^jobs and tasks; 

• the work personality - work habits. moUvatiim, and social skills 
related to work; 

• general personality char^^stics - underlying perscmality traits 
and their meaning for work; 
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• oivlronn^tai consideratkms - str^igths and limitations related to 
the physical aivin»imait; and 

• job seeking skills - skills related to the job seardi process. 

The counselor works with the p^son with a disability to dletermine the 
functional abilities of the perscm to rdate to each of th^ areas in 
unckrstanding career development and w(»:k-related skills and needs. Each 
area should be ccmsiitered prior to the determination of any final career 
goals. 

TechiK>logy has had the most hnpact on accommodations related to 
physical abilities and U% i^y^l wcdc mvin»unait The cc»mselor 
should have sufHcient skills to (a) evaluate or facilitate the evaluation of 
needs and skills in this area, and (b) translate the needs into infomiation 
which can be used to guide tedmology assessment related to these areas. 

In a(^ti<m to the fiinctiomd assessment process, a job analysis must be 
made covering the job tasks, task-related abilities, social abili^ 
requiremrats, and genml requiremosts for sucxessful perfcHmance. The 
job analysis covm essentially the san^ itons as the functional assessment 
but atkliesses these from the job rather than the persc»i perspective. 
Finally, a work environment analysis must be macte to ass^s chamcteristics 
such as accessibility, tmperature, humidity, pr^ence of obstacles, 
fumesAxbrs, noise, indoor/outdoor setting, and other important 
envircsmiental chaim^teristics. 

The process of job/person match follows the gathering of information 
about persons and jd>s, and acccmmuxlations strategies play a significant 
role in the matching process. The coim^or may also need to include 
technology asses^ent related to |^ysical/c<^itive abiliti^ and die work 
environment, and perhaps other aspects of the person or the job. 

At the Arkansas Research and Training Center in Vocational 
Rehabilitation we are developing an approadi toward j<^ accommodations 
which includes all of tte factors above as v^ll as the itotification and 
assessment of technology which may facilitate job accommodations. The 
ai^roach first involves the ickntiiicaticm of assets and Itmitaticms the 
pers(»i may have in physical or cognitive abilities such as those associated 
with hearing loss; sitting, lifting, or bad;; disorcters; active impairmeaits 
or ^fflculty in interpreting information; ability to reach, handle, fmger or 
feel; mobility inq^airments; and visual Impairments. Such a general 
classification scheme allows the counselcn* to pinpoint specific functional 
assets and limitations which the individual has and which are required by 
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consumer's perspective will help the reader formulate some working 
guidelines for j(A> accommodations. 




Rehabilitation Counseling and Technology 
Assessment for Job Accommodations 



Reed Greenwood 
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TKe task of ledmdogy assessni^t ffx* jd> acconmodaUcsts is cH)e 
which Ms within the pn>fmi(»ial r^xmsibiiities q$ the rdiabilitation 
counselor woiiing with a team of nkeMitBi^m piofi^i(»iaIs 
including s^ysidans, nurses, oco^cmal and i^sical therapists, 
rehabilitati(m€siginea:s,axKi other specialists. The rehabilitation 
counselors woric in jd) devel<^»n^t ami placement has been an area of 
researdi at the Arkansas Research and Tndning Center in Vocational 
Rehabilitatics! chiring the most recent five year programmatic research on 
emplpyn^t for workers with (Usabilities. Specifically, this research has 
involved the (fesign and te^g d strategies to enhaiKX the job development 
and placoi^t skills of retmbilltaUon counsel(xrs and other placement 
pr»:diti(»iers. This prestation is a brief overview of msjor 
consi^raticms facing the rdiabilitaticm counselor in jd> accormnodations, 
with specific ^{^is on the assessment of technology for job 
accommodations. 

The rehabilitati(m counsek)r has re^xmsibilily for facilitating both the 
functional ass^smm of the person yfho is prq>ffiring to enter the la^r 
market and ih& assessment of Isbor market q)portunities that will provide 
the optimal career (kvetopmoitfOT the perscm. Functional assessment 
normally involves a aHiq>lex array of personal factors inchidhig: 

• ^titudes - at^Uty to perform work ta^ 

• interests - preferoices for Jobs and tasks; 

• physical/c(^tive abiliti^ - meeting f^ysicai/cogmtive (kmands 
of jobs aiKi tasks; 

• the work personality - work haHts, motivation, aiKi social skills 
related to woric; 

• g^oal personality dsaracteristics - underlying perscsiality traits 
aiKi their memiing for work; 



ERIC 



li 

2f; 



• environmental considerations - strengths and limitations related to 
the j^ysical environment; and 

• jd) seeking siulis - skills related to the job soirch process. 

The counselor works with the peiscm with a disability to determine the 
functional abilities of the person to relate to eadi ihss& areas in 
understancfing career ctevdosHirat and wc^k-related skills and needs. Each 
area should be asisidered prior to the extermination of any fmal career 
goals. 

Technolc^ has had tiie most imp&ct cm acoxnmodations related to 
(^ysical abilities sad the i^ysical wchIc oivironmait. The counseled* 
^uld have sufficient skills to (a) evaluate or facilitate the evaluation of 
needs and skUls in this area, and Q>) translate the needs into information 
which can be used to guide technology assessment related to these areas. 

In additicHi to tt» funOional assessment process, a job analysis must be 
made covering the job tasks, task-related abilities, social ability 
requiran»its, and goieral requiremoits for successful performance. The 
jd> analysis covers essostially the same items as the functional asses^ent 
but midnssses these fwm tiie j<^ ratl^r than to person perspective. 
Finally, a work aivir(»iment analysis must be ma<k to ass^s diaracteristics 
such as iKx:e^ibOity, t^perature, humidity, pr^ence of d>stacles, 
fumes/od(»rs, noise, indoor/outdoor setting, and other in[^>ortant 
environmental diaracteristics. 

The process of job/person match follows the gathering of mformation 
about persons andid>s, and accommodations strategies pl^ a significant 
role in the matching process. The counselor may also need to include 
tedmology assessment relatol to i^ysical/cognitive abiliti^ and the work 
environimnt, and perhs^ other aspects of the person or the jcb. 

At the Arkansas Researdi and Training Coiter in Vocational 
Rehabilitation we are devek^mg an approadi toward job accommodations 
which includes all of the factors above as well as the identification and 
assessment of tedmology whidi may facilitate job accommodations. The 
approach first involves the idoitificaticm of assets and !imitati(»is the 
person may have in [^ysical (x cognitive s^iliti^ such as those associated 
with hearing loss; sitting, lifting, or back disorders; cognitive in^airments 
or difficulty in interpreting information; ability to readi, handle, Hnger or 
feel; nx^Uity impairmaits; and visual in^rments. Such a general 
classification scheme allows the counselor to pinpoint spedfic functi(Hial 
assets and limitations which the individual has and which are required by 



the job (or job familiesX ami to search for aj^priate technology which 
may either extend the person in some way or allow for modifications to the 
work station or tlw work envircmmoit. The counselor must be able to 
obtain evaluati<ms that provide specific information on functional assets and 
limitations. 

The counselor uses an s^roach such as that advocated in a publication 
of the Work Environment and Tedmology Committee (Alexander & 
Greenwood, 1985). This publication identifies each major area of 
functioning and reviews specific problems and solutions related to the area. 
For example, the ar^ of lifting and carrying identifies three m^or 
problems: 

• objects to be lifted and/or carried are too heavy or bulky for the 
worker to handle; 

• objects are located in places difficult for the worker to access; or 

• frequency or duration of lifting/carrying task causes excessive 
fatigue. (Alexander & Greenwood, 1985, p. 41). 

These problems are lollowed by suggested solutions including assistive 
devices such as overhead cranes, lifts, and carts. However, the solutions 
are only beginning considerations for accommodations and usually lead the 
counselor to explore other scmrces of technology. 

Rehabilitation counselors arc not engineers and most have very limited 
technical backgrounds. Therefore, it is important to provide them with the 
tools by which they can help workers with disabilities search for 
technological innovations for job acccMnmodaticais. Several systems can be 
particularly helpful in searching for such technology. 

The lob Accommodations Network (JAN) 

This system is q^erated by the Rehabilitation Research and Trainmg 
Center at the University of West Virginia and supported by the President's 
Committee on Employment of People with Disabilities. This is perhaps the 
single most useful resource to coimselors and en:q>loyers in accessing 
accommodations information. JAN is a nationwicte computerized network 
of informaticm on accommodations onployers have mac^ to enable workers 
with disabilities to be employed or return to work. JAN uses a computer 
data base with human factors/rehabilitation engineering consultants who 
answ^ inquiries. The consultants translate the job ^xx»nmodation needs, 
which are based on the functional assets and limitations of the person and a 
description of job tasks, into targeted job accommodation strategies. The 
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consultants can act^^s experts who assist with unusual or difficult prd>Iems. 
A toll free number (l-8(X)-526-7234) is provided mquiries. The person 
making the inquiiy must provide infomiaticHi regarding the nature of the 
disability, the type of job involved, and the functicHial limitations to be 
accomuKxlated 

AbleData 

This ccaiu»ita*-teed systan is fmdsd thn»igh a grant from the 
National Institute on Disability and Rdiabilitation Research and contains a 
listing of more than 10,000 commerdally available aicb and devices for 
peq>le with disabilities. Information on the {»xxiucts aicmg with consumer 
and otter evaluations is provided Devices range from simple 
accommodaticms such as checkbook templates to eye switches which can be 
used to operate computers. Payment is required for custom searches. 

The International Directory of Job-Oriented Assistive 
Device Sources 

This is cMie example of a dircctoiy of devices which has been 
develc^ to facilitate employment. Hie manual contains several hundred 
assistive devices in<texed by jcb title, job functions, and disabilities. Hiis is 
a very useful desk refer^cc for specific mfonnati<Mi about jcb 
acconunodations, many of which are teclmological devices specially 
desired for workers with disabilities. Each entry include the jd> title or 
function, disability, problem, soluti(»i, a iMief descripticm, and the contact 
source for the device. Lhnited evaluative information is available on the 
items. (See references for mformation on this and other publications.) 

Accent on Living: Buyer's Guide 

This special publication of the Accent oa Living magazine provides 
useful information on over 400 products, many of which are technological 
aids fOT a variety of independent living and employment functions. A 
comprdiensive index i ^ provided listing the types of products available. 
However, limited information is provided on fiie prcxiucts and no product 
evaluation data aie provided. 

Veterans Administration: Rehabilitation R&D Progress Reports 

This comprdi^ive document is published aimually as a compilation 
of rdiabilitation research and aigineering in the U.S. and abroad. The 
publication contains a wide range of information on (»igoing and completed 
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researdu including projects related to ti^ development of technology for 
job accommodations. la additicm to the i»ibUcati(»is, the Veterans 
Administntticsi maintains the R&D Reports m the VA Rdiabilitation 
E^tabasewhidi is available to 0^300,000 system users. Annual reports 
are published in Januaiy of each year and are available through ti» 
Veterans Administration. 

Therefore, &e r^abilitation counselor and others working in the Job 
accommodaticxis area have access to conslcterable information. 
Unfortunately, limited evahiative infomiation is available by which to 
judge the usefulness, durability, and other features of the teduiology. 
CounselcHS, as well as conamiers, do nod have tes^ sources of such 
evahiative inf(»maticm and must make decisions r^arding the products 
through other users or thnn^ the product developers. 

One system whidbi can be of use to Job developers involved in jcb 
accommodations is a comjmterized Job matchmg procedure developed at 
the Aikansas R^earch and Training Center in VocaticHial Rehabilitatioa 
This system was ctesigned for use in vocational rdiabilitation and 
community rehabilitaticm settings to facilitate Ji^ seardies for q;)ecific 
wc^ers with disabilities. Using IBM compatible floppy di^ RehabMatch 
provides for the input of information cm the worker and Jd>s in formats 
which allow far searching by either rnkker or jd> vacancy. There is no 
data base other than what the local operator dioos^ to store in the 
computer. Therefore, each pr^itioner must gather &e worka* and job 
data am! otter it m tte system. RehabMatch irdudes information on the 
job title, jcb tasks, physical and n^tal abilities, social skills, the work 
envux)nment, and related items. Designed as a user-friendly program, the 
system requires minimal in$tnK:tion for the qserat jr to become proficient 
in storing and accessing informati(m. 

Accessing job accommodations technology r^ir^ a conqsrehensive 
un<krstanding of the job and the wcnko*. RdiabOitation cmmselc^ and 
others interested in accommockiticms should syst^atically gatho* data 
about the fimctlonal alnlities and Omitations of the worker, jd> tasks and 
the work envircHimeat in order to access techndogy. The ^ility to 
idoitify fimcticaial limitaticms or ^lecific i^oblems which the individual 
worker has in relation to the job enables the coimselor to access a variety 
of data bases and publicaticms whidi can provide infcnmation about 
techndogy. 

These were Ascribed briefly ui this pr^entation alcmg with 
information on accessing the sources. The author is aware of limits 
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source of evaluative inftMinatkMi <hi sudi t»to>logy, and there is a need 
to (teveiq> systems which can provi<fe such (kta to consun^rs and 
rdbabilitatioi practiticmeis. Fortunately, tiie practice d rdiabiiitation 
engineering is beanning more widespread, and these practitioners can help 
in evaluating as well as engineering and (tevel<9ing the tedinolc^ in this 
ini^xMlant area. 
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Universal Design and Office Accommodations 

Susan Carter and Diane Patry 
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Universal design is a concept It is the gI<M, alI-encoin{^sing 
effort to remove any and ail barriers from the environment; to create 
accessible, comfcnlable, responsive spaces for the lai^est possible 
population. 

Universal design is a philosophy^ It is a amnitment to uncovering 
and resolving prc^lems during the design development process, ensuring 
that the final plan meets the broactest spectrum of needs. 

Universal d^ign is common sense. It is the realization that ail 
people have varying degrees of abili^ ... and disability. Universal design 
is the acknowledgement that we are imperfect beings living in an imperfect 
wjrld. 

Universal design is a method It is a thoughtful, analytical approach 
to croitive design solutions. Universal design accommodates us all. 

Universal design principles produce the most accessible spaces both 
from a physical and nonjAysical point of view because consicfcration is 
given to a broad spectrum of limitations, not only mobility, but sight, 
hearing, perceptions, strength, balance and stamina. Universal design 
benefits people with disabilities and those without disabilities 
simultaneously by focusing on wayfinding, safety and communication. 

The elements of wayfinding and safety incorporate color, texture, 
contrast, light, touch, sound and p^ception of the path. In practice, 
wayfmcUng is the proc^ of decoding or interpreting ^ysical signals. 
Responses to colors are inherited, learned and geographic. From a 
technical point of view, color can also be affected by the quality of light 
available. Color can be used to effectively improve an overall office 
envircmmfflt and as a signalling mechanism. Warm and cool colors need to 
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be apportioned according to climate. The complexity of color schemes also 
vari» with the climate, i.e., as more time is spent indoors, the color 
scheme must offer more variety. For all peq>le, but especially for people 
with hearing limitations, color and light cues become cmcial 

Repetition of colors or color coding, such as all c<Hiferencc room 
ckK)rB the same color, for exaiin)le, is another fwm of cueing for people 
who are dependoit iqxm their eyes and for people with low visual acuity. 
Contrast betwe^i colors can be used to effectively delineate something as 
large as architectural landmarks and something as small as message 
holders. Some ccmtrast is nec^sary in order to be able to discern 
information on a printed page or a sign, but too much caitrast can cause 
eye strain and headaches. 

Differences in texture produce more indications of wajrfmding. A 
pGtsm with little or no sight can feel and hear the changes in flooring 
when walldng over carpet onto vinyl tile, while a person with little or no 
hearing can see the chsmges in flooring. Variety in wall and work station 
texture relieves monotony, eye strain, and can act as a tactile indicator for 
people who do not see well. 

Lighting and the percepticMi of time passing during working hours are 
two of the most difficuU elanents to cwitrol in an office environment The 
presence of sunlight mitigates the effects of poor lighting and "cabrn fever'* 
on the me hand, at the same time causing heating, ventilating and air- 
conditioning preplans. The creative use of lighting can aKX)urage people 
to traverse long hallways, point out hazards, or destroy their ability to do 
their jobs. Lifting must, whenever possible, replicate natural light in 
color, be diffuse enough not to cause confusing shadowing, and should not 
cause glare or veiling reflections cm surfaces and screens. Of late, various 
parabolic fixtures have b^n used to cure veiling reflections on computer 
screens and illummate horizontal work surfaces. Vertical surfaces must be 
illuminated along with horizontal surfaces. This allows the eye to perceive 
the parameters of the space and allows a person to navigate. 

Both touch and hearing indicators appear to be minor consideralicms 
m office environments, but to the omtrary, they are critical information 
aveni^ for people who are limited by blindness or low vision. Raised 
lettering and l»:ail]e signage sUmg with audible mdicators are often 
overlooked; however, they are an integral part of accommodation for 
everyone. 
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Safety egress is a function of quick and aisy percepticm of the escape 
route. Concern can cause injury. Signage and indicators mim be 
immediately understood. For people with sight, color jdays an important 
role in safe passage. Clear, tmght yellow should be used for warnings, as 
is ccmnnonly se«i in transpOTtation si^mge. White stit*e lights used in 
conjuncticm with audible fire alarms are often invisible wh^ the li^t falls 
on white ceilings and waUs. Handicap access and fire code mandates result 
in aisle widths easily perceived and used by everyone, and wicfc aisles also 
facilitate communicaticm through Informal American Sign Language. 

Tactile indicators aihance wayfinding during emergencies. Knurled 
or roughciMd ctoor hancfles <»n be used to indicate a hazard behmd that 
door and ttie same flo(^g mi be used throughout a builc&ig to indicate 
emergency egress. Cm should be taken ^ as to be consistent throughout 
an entire building, cOTiplcx or campus. Lack of standardization weakens 
usefulness. 

Chi a personal level, ergonomics otters the office environmait. 
Ergcmomics j^rtains to length of reach, strength (pushmg, pulling, or 
lifting) and stamina, skdetal support and blood circulation. Problems with 
reach can be easily addressed by systems furniture and common sense 
placement of equipment Strength and stamina limitaticHis can be solved by 
shortenmg distances for walking or arm use. Additicmally, door closers 
can be ac^ted. 

An ci^onatnicaliy designed chair is essential for everycMie. To 
prevent back pain, the chair back should be fitted to each person. Chairs 
can be borrowed from dealers or manufacturers for (»isite use and 
evaluation. Problons with poor lower body blood circulation can be 
lessened through the use of a ''waterfall edge** on a well-developed chair 
seat 

Office accommodation is not a new ccmcept. As \m$ as there have 
been employers and employees, we have been makmg adjustments m work 
environments. Long legs, ^ort legs, left-handedness and eye sight have 
been subject to scrutiny and are the causes of adjustments. How many of us 
have sat through Thanksgiving dinner with the youngest family member 
bolstered to table height mtti cushions and telejtow books? Adapting the 
enviit)nmait to suit individual needs is surely not a new ccmcept Clearly, 
scrnie adaptations have more panache than others. Crrativity, innovation 
and some (fegr^ of skill have wrought clever oHitr^ons of all shapes and 
sizes to suite a variety of concerns. So the hullabaloo over **reascmable 
accommodation** in the work place is somewhat unseemly. 
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Detennining appropriate and reasonable acconunodaticm for an 
cnn>loyee with disabilities is a process of gathering data, understanding the 
specific job functions and embarking upon a systematic pn^Iem-solving 
ai^roach. 

The process of job acoanmodation induct the ctoolition of physical 
and dissipation of nonj%sical barriers. Recent prqj^d le^slation 
suggests that: "leascmable acccanmodation ^1 include (a) making existing 
facilities used by employees readily «x:eKlWe to and usable by individuals 
with disabilities, and (b) includes j<* restructuring, part-tune or modified 
work schedules, reassignment, ac^iisiti(m or modification of cquiiMnent or 
devices, appropriate adjustmaii or modtflcaticms of examinations and 
training materials, adoption or modificaticm of proc^iures or protocols, 
the provision of qualified readers or interpreters, and other smiilar 
accommodations'* (prc^josed Americans wiA Disabilities Act). The issues 
of concern involve the ease with which everything from the parking space 
to the woric station is actually used. Physical accessibility is no longer the 
only issue; information must also be accessible in many forms. 

What are the implicaticms from an intarior design perspective? Every 
interior <tesign project, regardless of size, follows the same basic elements 
and procjxiures: programming, design develojanent, specification and 
implementation. This analytical proems ensures that all requirements are 
identified, pn^lems are pinpointed and resolved in the fmal design 
soluticxi. 

Programming involves the development of requirements for 
excellent brc»d ran^ accessibility. This is the rtmi critical segment of the 
desi^ process. The job analysis, envirraimtaital analysis, worksite analysis 
and tediiK)logical analysis are intertwined. As an example, the dioice of a 
large i»int computer mcmitor (technology) would affect the level of 
communication (job) for an employee, and the size of the immediate 
woricstation (worksite). Tlw el«:trical capabilities of this station affect the 
overall building aivironmait, and possibly the placement of that 
woritstaticm within the office area (environmental). A team approach, 
using the teams listed below, appears to be the most appropriate 
ccMnmunication vdiicle as shown in the following chart 




• Job Analysis 

Personnel Specialist 
Manager 

Reha^litation Engineer 
Facilities Manager 



• Worksite Analysis 
Employee 

Intai(xr D^ign Ccmsultant 
Faciliti^ Mana^ 



• Technological Analysis 
Rehat^litatlon Engineer 
Employee 
Manager 

Interior D^ign Consultant 



• Envinaimental Analysis 
En^lpyee 

Interior Design Consultant 
Manager 

Facilities Manager 



Facilities Manager 

The jd> analysis includes the d)vi(ms participants, persomn^l ^>ecia]i$t, 
rdiabilitation engineer and manager at the same time including the facilities 
manager. The initial discussions can then solicit comments on simulation 
techniqiKS for areas of possible adaptation and initiate creative 
accommodation thinking. 

The technological analysis introduces the employee as expert in 
identifying his/her requlxements. The rehabilitation engineer brings 
expertise in assessing possibilities of existing equipment. The manager, 
interior design consultant and facility manager ronain active team 
participants to complement &e accommodation strategy. 

Ihiring the worksite analysis, the facilities manager is joined by the 
interior design ccmsultant and the employee to devel(^ the fme detail. 
They address tl^ question: **What must actually be doi^ with furniture, 
seating, lighting, acoustics and flooring in the workstation?** 

The same group, employee, lnteric»r (ksign consultant, fadlltles 
manager and man^r, are brought together for the bn^der oivironmental 
analysis, ^suring realistic and reascmable acc(xnmodatlons. With the 
research (tee complete, the design team evaluates the resulting data and 
develops a design plmL 

Design development is the translation of the programming facts 
into the physical layout Design (kvelopment uncovers inccmsistencies 
between the desired and the realistic. A variety of solutions may be 
proposed and refined until best budget and accc»nnK)dation ckcislons 
are ma(fe. The resulting documents are architectural drawings and 
schematic diagrams. 
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specification Inclu^ ass^smoat of odsting fumiture and 
equifHnent and its usefiiin^ to the i^oposed solutions. The spectfications 
ccmsist of insfmctiOQS to any building Utuks invdved in making 
modiflcaticms to the building and woiicsite. Electricians, carpenters, 
painters, flooring aiKi furniture and equipmoit installos are informed 
through detailed ossstruction drawings and !^)edfiaiti(»is. I%nitureand 
equipnrat orders are placed based on die speciflcatior :k)aiinents. 

Impicmcntation, the final phase, translates the d^ign plan to 
workplace reality. All furniture, fixtures and et^pment are inspected and 
apsmsved, asairing that quahty and ^)edfkatioQ crheria are met Serving 
as project admir^strator, the cksign consultant mcmitx^ accurate placon^t 
and histallatioQ proce&ires. In this way, design hit^t and hite^ty are 
preserved T!^ resulthig worksite n^ets all foncticmal requirenients, yet is 
r^pc»)sive to the indivi(iml employee*s needs. 

Investigation of f^ral, state and local cod^ is eiKouraged at the 
outset of any design project Bmlding codes, fue and safety coctes, 
electriad co<ks, ev«i accessibility cocfcs, vary substantially frwn state to 
state. The project's scape will generally determine axle compliance 
considerations. New constniction and major roiovaticsi projects will 
trigger many more code requirements than a minor worksite modification. 
However, code compliaiK:e should always be assessed. Evoi trivial 
modifications can rqxn^ent a code violaticHi. For example, since smoking 
is prohibited m elevators. Company ABC chitiifuUy histalls ashtn^ at all 
elevator entraiK^es. The a^ti:ay, i^aced just bei^th the elevator butt(»i, 
become an accessibility obstm:lc for a person who is blind. Acc^sibility 
and safety codes are thus violated 

ANSI Al 17.1-1980 and BOCA codes represent national guidelines; 
state md local g^ildelhies are publi^ed am! availal^e, as well. Tl^ 
Architectural and Transpc»1ati(»i Barriers 0}mpliaiK:e Bc^d can also help 
in providOmg further infwmaticMi. The ANSI Uniform Federal 
Accessibility Stanc^rds, for example, can apprise one of diverse 
accessibility design issi^ such as typiK of assisthre listening systems, cane 
range of visually impaired people, the proper diameter of a handrail, 
maximum threshold height, door (^*mg force, illumination levels in 
elevators, size of openings in gratings, carpet pile height and the like. 

The Architectural and Transportation Barriers Removal Tax 
Deduction. Section 1^ of the hitemal Revenue Code, provides a $35,000 
tax incentive to businesses to make their f^lities and vdiicles accessible to 
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disabled and elderly persons, 
local IRS office. 



Further information is available from ^'our 



Other programs, such as the Tari^ed Jobs Tax Credit, may be 
available to provide support and fmanctai assistance to companies interested 
in the employment of people with disabilities. Local vocational 
rdiabilitaticm service orgiuiizations and state agencies are a valuable source 
of information. 
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The fecteral govemmait is the most complex infommtion environment 
in the world. The volume and complexity of the information-based 
resp(Misibilities of its two million employees are rapidly increasing together 
with the public demand for responsive, accessible services. GSA's 
Infwmatiai Resources Management Service is woridng with other agencies 
to meet the informatics acc^ needs of persons wth disabilities. A 
recently introduced policy has made it mandatoiy for the federal 
government to provi<fc equal access to its vast array of information 
resources. Aj^lying effective informaticwi technology to sum^ort the 
mission of the fcileral government to serve its citizens represents an 
important federal information resources management goal for the 1990s. 
This paper focuses on a review of the impact of this new policy on the 
relationships of people, information, and technology. 

There is strong support by both the Administration and Congress of 
the efforts of GSA and other agencies to apply emerging information 
technology and services to achieve the greatest value for persons with 
disabilities. Electronic equipment accessibility is the application/ 
configuration of information t«^ology in a manner that accommodates 
the functional limitations of individuals with disabilities. 

GSA began advancing this concept of computer accommodation in 
1985, through its Interagency Committee for Computer Support of 
Handicapped Employees and its Clearii^ouse on Computer 
Accommodati<m. In 1986 and 1988. Omgress passed two laws that support 
and promote this role for federal informati<Mi resources mana^ment 
(IRM) programs. The laws are Public Law 99-506, the Reauthorization of 
the Rehabilitation Act of 1973, and the Telecommunications Accessibility 
Enhancanent Act. These two laws and their implementation will be 
reviewed. 




These laws do not represent a radical new direction for agencies, but 
serve to reinforce through a strong IRM focus, existing mission 
requironents under the Rehabilitation Act of 1973. This Act requires 
kdodlly conflicted or federally spcmsored programs to be accessible to 
perscms with disabilities. In 1986, Congress amended this legislation and 
added section 508 reflecting the importance information technology to 
meet mission respcmsibilities for accessibility. GSA*s regulation 
implementing Sa:tian 508 was issued in November of 1988 and a<klresses 
agency respcmsibilities to ensure electronic office equipment accessibility 
when procuring or leasing ec^pment 

The Telecommunicaticms Accmibility Enhanconent Act, passed in 
1988, mandates a pro-active ^roadi to advancing acc^sibility to the 
federal telecommunications system by hearing-hnpair^ and speech- 
impaired individuals. In ^^tion to becoming responsible for the 
management and expansion of a federal relay system for ui^rs of 
Telecommunications Devices for the Deaf (TDD), GSA was tasked with 
several related responsibilities (e.g., ckvelopmg a directory of agency TDD 
numbers) designed to improve the ability of speech imj^ired and hearing 
impaired citizens or federal employees to conduct federal-related business. 
The last msyor GSA re^xmsibility is to ensure that the evolving Federal 
TeleoHJununications System supports the technological advancements 
possible to meet the need of the federal government to be accessible. 

In October, 1989, GSA issued a regulation and bulletin outiining 
agency responsibilities for integrating accessibility into the management of 
telecommunicaticms resources. Paralleling 508 regulations, agencies must 
sunilariy identify telecommunications accessibility requiremoits and 
addt ess the functional aspects of these requirements in solicitation 
documoits and when sul^ribing to services. 

Although educaticm and awareness of any new r^ponsibiitty takes 
time, GSA's accessibility policies have been well-received by agaicies as a 
sound IRM practice to address human and information resource issues. 

A number of imtiatives are taking place within agencies, led primarily 
by IRM managers, to (fevelop accessible information environments. The 
activities include education, technical support ami information exchange, 
acquisition planning, and program replication. GSA*s Interagency 
Committee continues to OMiduct annual symposia. GSA*s Gearin^ouse on 
Cc»nputer Accommodaticm (COCA) provides ongoing support to agoicies 
in all aspects of accessibility management from introducing enhancement 
capabiliti^ in their model demonstraticm center to briefings that assist 
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agencies to estabii^ similar sup^rt capabilities. COCA also conducts 
mon^y meetings with agency counteipaits and acquislticsi planning 
workshops. 

Agoicy activities include replicating technical suf^rt capabilities 
introdiKed by COCA, conducting technol(^ fairs of acc^ible equi^nnent, 
and development of a variety of accessibility-oriented product and service 
contracts to meet existing needs of individuals within agoad^. Large 
acquisitions that integrate accessibility man^ement and equipmm 
functionality are just beginning to ^pear. Agenda are nc^ planning 
future acquisiticHis wiA greater att^tion to the diversity of human 
requirements for productive use of infonnation tedmoloi^. 

Access capabilities and support services must ccmtinue to become 
integral to the federal IRM plamiing and acquisition process. Agencies 
must ccmduct an assessn^t of agency needs including access-related 
funcUonalily as minimum recpurements in solicitation ckxuments. The 
respcmsibility thoi shifts to vendors to respond to these proposals. Users 
wi^ disabilities must receive equivalent information service, equipment, 
training, and tedmioil support as users without disabilities. In addition, 
users with disabilities must recdve 2^>tHt)priate accommodation-related 
softtvare and hardware and training. 

The changing federal information infrastructure reflects the 
convergetK^ of omiputer and teleccnnmunications capabilities. In addition, 
it lays the foundation for an effective interface between individuals and 
organizations. By successfully acconunodating their disabled employees, 
agencies prcHnote productivity, job rctento of employees that develop 
disabilities, and the introduction of innovative interfaces to enhance access 
to infonnation by all users. 

This responsibility coincides with the establi^mient by GSA of one of 
the larg^t information service networks in the world, the Federal 
Telecommunications System (FTS) 2000. As implemoitation proceeds, 
FrS20(K> will provicb the integration of voice, text, and video services 
throughout the ^vemment. It makes p(»sible fcH* the first time a unified 
electrcmic mail system and high-speed FAX between government locations. 

GSA is beginning discussion wiUi IRM lesKlers in all agendes to evolve 
practices &at will q)timize use of the new computo* and 
telecommunications capabilities that FTS20(K) supports. The potential of 
service offerings sudi as electnmic mail, voice mall, FAX, electronic 
directory and messaging services to advance agency missions and to 
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incfcase service responsiveness to the iniblic is unlimited. FTS2(KK) 
reflects GSA^s commitn^t to assist agendes acquire and manage 
informaticm rescMirces that provi(k tte great^t value to the public not only 
in terms of tax Mlwcs \mt also larger public interests such as access to 
public information resources. 

In addition to the gmeral productivity returns anticipated from 
FrS2000, a furth^ benefit will be the ability to bridge the communication 
banier between two Imiividuals v^en cme has a severe hearing 
impairment, ^>eech impairment, or both. 

CSA^s IRMS has ^tablished a team of in-house experts in 
teleoHnmuniaitiosis, accommodaticHi, and policy to identify, through 
consultation with hearing inquired and spoech imj^red individials, the 
computer and telec(»nmunications capabiliti^ that show the most promise 
in supp(»ting c(Hnmunicati(m when one individual is unable to hear 
inf(»mation and/or communicate by voice. 

Some of the emer^g service and pnxkct capabilities under review 
include electronic or E-mail, FAX mall, voice mail, tele-and LAN-based 
vicfeo ccmferencing, and audio and text informaticm services. The 
anticipated innovation »ivanta^ of this evoluticmaiy pilot ai^roach 
include: a) more rapid instituti(»ialization oi services to supp(»t fedeml 
employees with hearing or speech inq>ainnents, b) improved access to the 
federal government by citizens with hearing and spe^ impairm^ts, and 
c) integrated informatics) service planning and delivery models that can be 
replicated by agencies to meet their mission needs for acx^essibility. 

Today, an impCHtant measure of evolving a»imiunication and 
information systems is tiieir csq^acity to serve the needs of both the 
individual and the organization. As cost and availability issues slowly 
receck, utUizaticm issues must be adctesed. For many individuals these 
issues nught be summarized as system incompatibilities (I canU make it 
wodc), system cxsnplexity (I don*t remember how to do it and I can*t find 
it) anci system/organization protocol 0{ow do I know whetiter the right 
person or office got it?). Because of these actual or perceived pn^lems it 
takes a long time for individuals to augment familiar (i.e., use of phcme) 
with unfamiliar but potentially more efficient practices (i.e.. E-mail, voice 
mail, FAX, Mletin boards, automated att^d^t services). 

This negatively impacts agencies' effcHls to advance services to 
citizens. Citizens expect and deserve quality service. They remember 
personal experiences far more vividly than agricultural, scientific, or 
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techndogicai l^eakthrou^ that nmy be stimulated by the federal 
govemmoit PerscHtai success or faihire to access the pn^r information 
source in the government be(X)mes their m^uie of quality service. 

Unfortunately, the size and complexity of the federal government 
makes it difficult to consistently provide the informattcm requested or 
correct referral to the office that could easily rcspmd to the request 
Frequently, overwhefaned and frustrated by difficultly locating 
information or hiformaticm eaqperts desired, tl» citizen just gives up, Hiis 
bre^down of the user-interface during interacttcm with an organization is 
a challaige that ail organizations, including the fecfcral government, must 
ackiress. 

It has been recognized that within any such organization will be ihe 
pioneers who will make every effort to test mw information ^stems to 
their limits over a period of time before <^iding which new capabilities 
offer sufficient payoff to actopt mto their daily routine. What has not been 
realized, however, is the existence of a small but important subset of these 
pioneos who not only a(k^t most of the new elecoonic services but also 
omtinue to add enhanconents in an evolutionary manner that are 
frequentiy one or more steps beyond the typical user and include software 
and hardware features and functions that may be completely foreign to 
most users. 

The initial beneficiaries, persons witii disabilities, are innovators and 
pioneers of information products and services. 

Due to GSA's early and ongoing technical information exchange with 
these pioneers through its ClearinghcHise on Oxi^Miter Accwnmodation, the 
important contributions of persois with disabilities as innovators are now 
being re(X)gniz^ Therc are sigiuficant information and human resource 
issues that employees with disabilities can assist with today. As highly 
proficient users themselves, tiiey have an important role as in-house experts 
to assist ageiKnes that are mtegrating informaticm flow procedures to 
eliminate inefTiciem^es in the processing, transmission, and stm^e of 
information wcro^ (xgsmxaHoaai boimdan^. Employees with debilities 

also assist agoides to understand acccxnmocktian practices that 
promote Job retention of persons who develq> disabiliti^ . 

Ptersons with vision, hiring, or mobility imj^rments need to be 
realized as iimovat(»s because theu* functional limitations make them 
more reliant on the advantages (Stained from explcHing and stretching the 
(^pabilities of inf(»tnation technologies. They have a greater stake in how 
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electitMitc-based services or products take shape because the alternative, 
infonnation that is available in print only or voice only, is of minimal 
usefulness. Ferscms with disabiliti^ are more likely to use infomrntton 
t^^hnolQgy eHectiveiy ba&i at home and at work and have integrated the 
smooth flow and storage of el»:tronlc information wherever possible. 

They don't wait for human factors engineers or large manufacturers 
to ensure their effective access to informaticsi but rather break their own 
ground when necessary by writhig the software needed. Through sustained 
use of speech>t»sed tedmologies siK:h as text-to-speech and ^)eech 
recognition they are advancing these interface for eventual use by others. 
They continue to refine and customize their own information processing 
envinmments by adcBng new features or cosnp(»)€nts sudi as scanners, 
pagers, hand-held computers with speedi (^tput, programmable keyboards, 
and keyboard macros. 

Frequently, die soluticHi to an information bottieneck experienced by 
one type of Information-preference individuals also serves as an advantage 
to other inriividuals who are open to the possibilities. An individual who 
actively explores the range of electronic systems available and then 
customizes procedures to maximize the compensatory value of these 
resources also develq)s insights that can be ^lied to increasing both 
individual and organizati(»ial effectiveness. 

i^e-related heanng, vision, nK>biHty loss is an inconvenience but 
need not be handicapping to a person*s ccmtinued ability to perfcMin his/her 
job. Current workers between the ag^ of 20 and 40 will experience the 
highest rate of onset of disability in the next ten years. Hie National 
Disability Policy Center indicated that effective jd) retenticm programs 
could reduce by between 21-43% the number of people witii disabilities 
who would (^erwise be jobless and/or dq>aidem m welfare by the year 
2000. People with disabilities can assist agencies to accommodate 
employees who acquire disabilities. 

Understanding how pec^Ie with disabilities employ and exploit 
infcHinaticHi r^urces will help to dispel the erroneous limitations that are 
associated witii the term "ite handic^^ed** Peqjle with impairments of 
vision, hearing, or m(^ility place greater reliance on electronic 
informati(m services to roliiimize potential infoimation flow tx^tienecks. 
A look at the tech!U)logy solutions used by peqple with disabilities 
highlights how these users are l»eaking dovm the lnf(»inati(»i boundaries 
itm also constrain organization efTectivoiess and limit information and 
human r^mirce iimovaticsis. 
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The infonnaUon system bottleneck for pec^le with no usable vision is 
due to difficuities with infonnation that is tran^tted only in hard-copy 
printed foitns. A blind individual is likely to be an early and dedicated 
user of voice mail There is no barrier to access or need to ^poid on 
others to take messages. An additicmal beoefit is the control m^eved by 
the user to choose the periods of time in a day that will be devote to 
telephone inten^ticms. Voice duectoiy of automated attendant services 
that are being implemented m ag^es would also be hi^y vdued. These 
information services provide ease of access to (^red information that is 
accurate, omiplete, concise, and available at any tkm. 

To manage the flow of text infonnation, a blind person would use a 
computer and headset that |HX}vides spoken outlet of screen infonnation, 
under his cmtrol and audible only to him/her. Rqx)rts submitted for 
review would be sent to his/her E-mail address and would also leave 
his/her office electronically. A scanner used in coiuunction with the text- 
to-speech system would allow him to listen to documents r»:eived in 
printed form only. As an early v&er of CD-ROM technol(^, accessing 
needed documoitaticm would become an efficient and valuable activity. 
When an impropriate section is located, the systan would read it to him. A 
fast rate of speed) output would be chosoi for Information skimming and a 
slower rate for reviewmg a specific prd>lem area. 

Customized keyboard macros would be employed as a means to 
efficiently log on to various mainframe in the course of the day. A 
"notable" pocket computer with sp^h output w(»ild be usai at meetings to 
record notes. It is also convenioit for travel by allowing waking files to 
be downloaded to the office or daily electrcMiic news service files 
transferred for review during travel 

Individuals with limitations of hand strength or ability to execute the 
fine moven^ts necessary for writing or the manipulaticm of documents or 
books also experience unnecessary ccmstraints when matoial is not 
available hi electronic form. An individual with limited ability to use a 
standard infonnaticm device such as a telei^ione c»r keyboai:d also benefits 
from many of the con^uter acccmmiodations onployed by blmd 
individuals. A hands-free telephone capability either stand-alone or 
computer-based {mvides this individual with similar information access 
advantage of voice mail and automated att^dant services as adiieved by 
blind uidividuals. In addition, this individial would bo^fit frcmi bulletm 
boards. E-mail, and related information smrlces when an effective m^ns 
for inter»ning with hifcMmation devices is established. 
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In many Instances, c(»nbining several Input strategic ylelc^ the 
greatest returns. Key to the success of this aj^roadi is the ability to 
emulate any keystroke, keystroke combination, or mouse amtrol available 
to otho* Individuals in &e same oivinnmient. One soIuti(»i j^proadi might 
take the form of ^)eech reception together with keybc^ macros and 
related keyboard enhancements. If the individual's comi^iter is configured 
for telq3toie emulation, a speech recognition systan could be employed to 
bring up (he telephone management system and auto-dial the call to be 
ma<£. 

Sptedi recogniticm has been heralcted fcH' a \mg time and has 
frequently failed to n^isure up. Individuals with rm^bility in^irments 
represent one class of users timt are actively piloting how current speech 
and related input caj^ilities can augnmt their information processes. 
DTganizati(»is gain, not only from the ii»:reased effectiveness of these 
users, but tlwy also can (tetermine the impropriate time and place to "buy- 
in" and institutionalize elements of these capabilities to improve 
organization effectiveness. 

Individuals with hearing m^>ainnents experietice no difficulties with 
printed documents but, ratiier, are at an extreme disadvantage if 
infommtlOT is only presented auditorially, either through live presentation 
or voice-cmly telecommunications. 

Individuals who are unable to use a telephcme due to the extent of their 
hearing loss are adversely impacted by their inability to benefit from 
audltoiy information. A subset of these individuals are also impacted by a 
speech inqmirment that may constrain or prevent them from effective oral 
communication. Within office communication needs can be addressed 
through a variety of means, including inteipreters and use of American 
Sign Language. 

Across office ccmimunication needs require other types of 
accommodations. Voice mail is an effective strategy for individuals who 
are able to speak. The caller would a^in instruct the receiving oHice 
regar^ting the desired infrarmatlcm and how It shmild be conveyed: TDD, 
FAX, E-mail, letter. The individual who is not able to speak is likely to 
tum to a TDD or TDD-emulating computer. A receiving office with a 
TDD could be called directly and the user would interact "wi-line" with the 
receiving ofHce by text message turn-taking. An individual could also call 
a text attoidant service (bulletin board with text equivalent of automated 
voice attendant service). 
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Indivi(hials with significant speech impainnaits are advmely 
impacted only when the infonni^on envinmment requiies them to convey 
infonnalicm orally and fails to aitow for an alternate information channel 
that they could more effectively use. Many individuals employ portable 
augmentative oHnmunic^on systons with iex!-to speech output and the 
capi^ility for messages to be prepare in advance and stored 

Voice mail would be an effective way to initmte contact with an office 
because a message could be prepared in advance introducing the receiving 
party to the caller^s use of artificial speech. The infcxrmation request 
would im:lude the caller's preferred means of sending the information 
whidi could consist of any of the following: FAX, E-mail, voice mail, 
direct TDD or TDD relay, answering machine, (x direct connection and 
conversaticm with the caller. 

Bulletin boards and voice attendant information services would also 
have high value to this individual as a means to £K:tively find and review 
desired infonnaticMi without having to cMivey the request orally. 

This is just a small sampling of mformation system capabilities 
employed by perscms with (Usabilities today. Effective utilization promotes 
productivity and ensures access to work-related and public infcHmation. 

The biggest remaining prc^Iems are cnganizational and technological 
ones. Many orpnizations are slow to effectively institutionalize the full 
complement of electronic capabilities alreac^ purdiased. This situation is 
most detrimental to the pioneer individuals who have a greater stake in the 
new capabilities to achieve professional and poscmal effectiveness. 

In addition, the curroit level of access to information resources 
avail^le to blind individuals is being je(^>ardized by graj^ic display, 
optical storage, and user interface systems that fail to accommo(^te the 
required spoken output aqsabllity for textual screen contents during 
interaction with an application. 

Hearing impaired individuals are adversely affected by automated 
attendant services that are voice mly. The likelilKxxi is high that a TDD 
device will not be recc^nized and effectively rout^ to a TDD-equipped 
operator, hit rather the caller will be disconx^ted. This represents a 
signlfk:ant access limitation. Few (»-ganizatlons are effectively equipped 
with TDDs to suj^rt these hearing impaired individuals dire^y. 
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Industry is refining and oihancing pnxlucts and service to address 
access issues like those cmtiined above, now tiiat a fokral pdicy is in place. 
As a miyor buyer of tnfcmnation technology, the fecferai government is 
stunuladng businesses to respond to its accessibility requirement Five 
years a^ computer manufacturers said accessibility was lmp(»tant but was 
not their re^xmsibility or mari^et focus. Three years ago they said **Don't 
tell us 1k)w to do our business.** Today, not only manufa<mirers, but 
increasing numbers of large systems integrators are making accessibility 
their busings. 

Corporate commitment is evidenced by new j^rtnerships wi Ji 
accommodation product manufacturers, issuance of accessibility design 
guideline throu^iout c(Hn{»ni^, and emcrg»ice of acce^ibility (tesign 
teams. ComfMinies are consulting their own ^ployees with disabilities. 
Accessibility is beccHning an impcntant topic at ccnnputer am! human 
factors confer»ices. 

Although the stnmgest incoitive stems from the d^ire to continue to 
sell to the federal government, there is growing recognition that access- 
tolerant systems also help non-4isabled indiviciuals to be more productive, 
fodustiy must continue to ^lore how technology can be shaped to create 
an informati(m environment that meets the needs of users with disabilities. 

Just as the \9S0s and 1970s reflected a time of rapidly advancing 
computing performance (i.e., speed, storage capacity, and reliability) for 
large organization-wide processing ^plicati(ms, the 1980s wOl be 
remembered for the personal cominiting power that became available to 
individuals. In the 80s, microcomputers and related office automation 
technol(^ became oxmnum and indi^}ensable tools fcH* feckral employees. 
Early attention to the needs of persons with disabilities has become 
recognized by GSA as an effective means for advancing both human 
resource and informatics resource managem^t and innovations. As 
implementation proceeds on one of the world's largest information service 
networks to meet the n^is of the world's most complex information 
envinmmoit, the role of persons with disabilities as innovators and 
pioneers is being acknowledged. 

Two of the wodd's most pervasive information tools emerged from 
eaiiy efforts to accommodate people witii hearing impairments and vision 
impairments. The typewriter was invoited to serve as a writing device for 
a bliiKi mmbor of a royal family. The telej^Kme resulted from the efforts 
of Alexander Bell to enicode speedi and transchice it into a medium that 
couki be understood by deaf individuals. He failed in this effort but 
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succeeded in displacing spdcen language across distances. Combining the 
two capabilities, of course, was the ^ly typewriter. In the early 60s the 
teletypewriter was enhanced by a (kaf tndividuai to finally give 
rudimentary teleconinmnicati(»is capability to hearing inq>aii^ individuals 
communicating with individuals who had a similar device. 

Today vast amounts of processing power can be ^plied to these 
primitive input/ou^t devices giving rise to tremendous expectations for a 
wide range of possibilities and combmations for accessing, goierating, 
storing, and transmitting infonnaticHi across organizational boundaries and 
physical distances that can even transcend i^ysical connecti<m$ (cellular 
phones, cellular modems, pagers, and infrared keyboards). The value of 
this j»xx«ssing power, however, can no longer be defmed strictly by the 
old perfomiance terms of size, speed, and reliability. 

As suggested by IDonald Norman, "Many advances have been made in 
our understanding of the hardware and software of information processing 
systems, but one major gap remains: ihe inclusicMi of the human operator 
into the system analysis...The designer must ctmsider the propaties of all 
the system components-including die humans-as well as their 
interactions." 

One of the primary goals of this decade will be putting the components 
together effectively and extending the electronic-based range of 
interactions between individuals and organizati(»is. If effective strategies 
are enveloped it may be possible to minhnize or eliminate the bottlenecks 
and c<»Timunication breakdowns that have limited the effective interactions 
possible between individuals and organizations. 

Planning by fede:-al agencies increasingly reflects the total information 
processing environment, includmg electronic interfaces with the public and 
other a^ncies. As agencies plan integrated infonnati(»i services that are 
more accessible to citizens, acccanmodating the needs of persons with 
disabilities represents an effective means for maximizing the value of the 
evolving information systan. This also serves to promote the range of 
innovation advances possible. By making the informaticai systems and 
services of the federal government readily accessible to persons with 
disabilities, both the individual and the federal government benefit 
significantly. 

The opportunity costs and human resource costs to society are too high 
not to act. When infomiation resource planning includes the needs of users 
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with disabilities, additiooBi innovation advantages accrue to both 
organizations and individuals. 

As we move forward to explore a new range of possibilities for 
communication and infommtion exdsange betwe^ individuals and across 
organizations, the conv^ence of comiHiters and teleconununications 
technolo^es (mly ampltfies the possibilities. The evolving acc^ policies 
within federal government provide focus and direction and serve as a 
catalyst for Innovation. 



Note: This paper was revised afta: the jM^esentation to reflect more recent 
information available to the author. 




High-Tech Homework 
Donna Waiters Kozberg 



Sometimes it seems almost impc^ibie to keep up with the oace of 
modem technology, but nowhere is the effort more re^^^rding today than 
in the field of rdiabiiitati(HL An <»'ganizati(Hi that has sought out the best 
of advanced ccnnputer knowledge and current rehabilitation technology is 
Lift, Inc. Lift is a nonprofit corporation that trains, hires, and places 
computer programmers with severe i^ysical disabilities. The firm has 
worked with over 70 of the largest cc»porations in tt» country, and with 
almost 200 programmers with severe disabilities since its incorporation in 
1975. 

The first and most important acccmunodation thai an employer can 
make is often just to say "Ves, it can be done**, ralher than "it's i»ver been 
done before"*. Lift has never had to turn away an ^plicant who was 
o&erwise qualified because of the lack of a way for the candidate to access 
a ccwnputer effectively, Fincfing a way was often mudb more difficult only 
a few years ago. Tedmology has advanced so rapidly that the prototypes 
of two years ago were out of date yesterday. 

Still, some employers are fearful of hiring a person with a severe 
disability because IhQr (k> not want to risk getting bogged down by 
technical misfortunes, ex<Hbitant expoise, and employee down-time. The 
Lift five-stage process addresses this concern. The aj^roach involves: 

• corporate planning, 

• recruitment, 

• training, 

• contract employment, and 

• direct placement. 

During the planning stage. Lift works with corporate managers to 
identify where a corporation is ^ing to have a need for progranuncrs. 
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The two staffs detenninc what skills will be necessary for near-future jd)s, 
and what computer software, hardware and conununlcaticHis systems will 
be used 

During recruitment Lift seeks individuals who are bright and highly 
motivated. To the extoit that eitho- corporaticms or iq^iicants have special 
i^eds, they are taken into account as people are matd^ with positions. 
However, Lift's philosof^y is that, if a c^didate has the intellectual 
aptitude, there will be a way for him or her to do the job. 

The training t^od typically takes sU months. During training the 
programmers use the same hardware, software, and techiK>lo^cal aids they 
will use mc& thqr start working. That way, any kinks in the woiic 
environment are ^noothed out long before they have a chance to slow 
(k}wn a programmer m^o is trying to do a job and earn a paycheck. 

Upon completion of the training program, graduates are hired by Lift. 
Many of the pn^rammers woric from their own homes. The h'^me ofBce 
is an that can be useftil to people with or without disabilities, for a 
variety of reasons. Lift does require telecc»nmuters to travel on site at 
loast once a week. They begin with weekly <Mi-site visits at the start of 
training. That way, ail involved with the i»ogram learn early about any 
accommodations that have to be mack on site, and the programmers get to 
know the ins-and-c^its of the social structure and i^ysical plant of the 
buildings thqr will be working in. If the programmer (foes not intend to 
(to work frcHn home. Lift will tram him or her on site. Again, training, 
acc(mnodation, and employment are so tightly interwoven that the firm 
approaches all three as one padcage from day one. 

After a year of ositract employment with Lift, the programmers are 
placed directly with their corporate ^xmsors. Employers are taking 
little risk in making a job offer at this stage. They ktK)w the programmers 
and what they can do. Lift staff keep in touc^ with the employees after 
they are i^ac^ and are available to offer advice to corporate clients when 
they are ready to upgrade harciware or otherwise change their own 
technology. 

There has been a range of accommodations made for Lift 
prc^rammers, from low-tech to high-tech, from virtually costless to costly. 
S(»ne benefitted others besi(ks the programmers. Scnne were con^licated 
soluticms to interesting problems; others were simple solutions to complex 
problems. In almost every situaticm, the probiem-solving imx>c^ is the 
same. A problon is identified; the trainee. Lift, and the corpc^ate client 
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confer; and a solution either emerges on the spot or Lift does fiirther 
res^rch. Rehabilitaticm engineers and occupaticmal therapists are often 
consulted 

It is not unusual to have a prd>lem pop up that a manager realizes 
another programmer must have alreac^^ solved by himself or herself. 
Uft^s best resource, time and again, has been c(»nm(»i soise. The best 
source of common sense? The employee with a disability. 

The advances in av^lable technology have been exciting. Hve years 
ago, voice injxit was considered inH>nK:tical for computer ^)ecialists. 
Todiy, 1 am ofiea asked whidi product mong many is tiie best Five years 
ago. Lift and its clients were patdiing tc^etto- multiple keystn^e 
programs. Recently, a i»rogranimer call^ to tell me his employer wanted 
to ui^de his software. He did not know which of a dozen osmmmrially 
available programs was state-of-the-art. Another programmer called a few 
days later to ask for a shcH>ping list of hardware and software because her 
empk)yer was tesady to iq}^:ade what she had. 

Lift has placed several programmers at a large insurance onnpany in 
New York. Linda, one of tlw programmers, is a very Iwight woman with 
severe rheumatoid arthritis. She works primarily from home, and 
commutes on site two (kys a week. >¥hen Linda first heard about Lift she 
was living with her family in a house that was iK>t i»x:^ible. Hie New 
York State Office of Vocational RehabilitaticHi arranged to have a lift 
installed at her fK)use, and to have a bathroom modified. The insurance 
omipany nmde m (msite modifications in her first year of employmoit 
^ere, but recently installed aut(»natic doors to aixommodate all raployees. 
Before the autcHXiatic doors were installed, a security guard was available to 
help employees with disabilities at the front doc^. 

Another highly-valued programmer at the same a>rporation is Bob, a 
young man with qikdriplegia as a result of a ^inal axd injury, who had 
akeady had a custom-noade counter top work si^:e ctesigned and tmilt 
before he ^plied for adnntssion to the Lift program. He now uses a special 
keyboard that allows simultaneous keystrokes. At one time ho used a 
home-ckveloped piece of hardware to enable him to hold dawn two keys at 
the same time. 

Both Linda and Bd> are outstanding onployees. Linda had help from 
the Office of Vocational Rehabilitation, and Bob's family was instrumental 
in helping him get set up. The emi^yer had to provide little in the way of 
adaptive equipment. However, the managers at die employing company 
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had a positive, "lct*s do if* attitucte. At the beginning of the project, some 
of th«n wcMKfercd ••fww in the world can these people program?** In ^ite 
of their private speculations, at no time did they allow their lack of 
experience with disability to become a barrier. 

Lift has scane programmers who use voice ini»Jt to enter their 
programs. Some use mouth sticks. Blind programmers use speech 
synthesizers. Some also use braille output Lift has placed pn^rammers 
who work from bed. At least cme has a moveable mcmitor arm attached to 
a wall besicte him. Many of the pn^rammers have needed special 
keyboard holders. 

One Lift programmer is using a product that is still in (bvelopment. 
He operate his computer, his environmental controls, a telephcHie, and his 
wheeldiair by a joystick which he moves with his chin. He works for a 
bank, frcan hc»ne, and is doing very well. Another employee with similar 
functi(»ial limitations at the same t^nk simply asked to have a work space 
lowered and was given a speaker telephone. He is also domg a terrific job. 

There is no such thing as the perfect work station for any two people 
with the same specific functional limitation-any more than the woiic 
station that would be ideal for you would be ideal for your spouse or your 
brother or your best frioid. The programmers have wictely divergent 
wori^g styles. Some like to use large quantities of paper while others use 
relatively little pap^ or computer time, but complete complex analyses in 
their heads. Some prefer to work very long hours at a stretch; others like, 
or need, frequent breaks. 

TeleoHnmuting is an important accommodati(»i. It is an option that 
most Lift programmers pidc up on. Significant advances in technology 
have made the portable office a reality. Even so, to allow full-time work 
from home is usually an accommodation, because the employers Lift works 
with are typically not allowing their programmers without disabilities to 
teiecommute. 

Homework is an old idea whose time may be here again. Before the 
industrial revolution, men and women did much of their work at their own 
homes and farms. Now that our economy is evolving further, from a 
structure based on manufacturing to one based on information processing, 
a gradual return to home-based work may be underway. 

Although many people in both large and small businesses are skeptical 
about the feasibility of home-l^ed work, there are common examples all 
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around us^e^;>ed8ll^ of self^i^yedi»ofessi(^^ thed^stwitha 
bcmie office, tibieacanmtant, the psydidc^^ and so OIL Even&e 
Pr^idmt of the United States works fnm bis own home! 



In ^ite of Uie skqpticism, ttt& po^Hilarity of teieccmnuting is 
inoeasing as InisiiKsses and eixq>l(yyees discover Its be^ Over half of 
to(kiy*s onployees are involved with infbnnatioa work~w(»iE that can be 
dcme almost anywhere because todays soi^iisticated con^ 
c(»nmunicatioi£5 syslons. Formany ofus^anoffice isapay telephcmeat 
an airport or a cellular telei^UHie in a car. 



Currently, ten percoit of tte Forturo 500 ccMiqmies support 
telecommuting projects, and increa^ acc^tance is probable as stucfy after 
stuc^ ctauvistrBtes thai homewoik offers sevml important advantages to 
corporatk>ns: 



• an enlaiged labor pool, 

• Improved retaition of employe 

• office ^>ace cost control, and 

• improved productivity 
(Gordon & KeUy, 1986). 

Yes, me sure way to increase productivity is to send your workers 
lKxne{ Why? Hie stiKii^ tell us that telecommuters: 

• work more hours per day, 

• do more work pa* hour, 

• are able to work at pers(H!al peak times, 

• have faster access and tumarinmdtin^ 

• are not subject to group performance norms, 

• are absoit less ofloi, and 

• use ]»oductivity-aihBnctng tools (siK:h as electrcHiic mail). 



The Hawthmne effect is arK>th^ likely factor, but one that does not 
come into pli^ for the lift fnogrammers, who are all r^ to their 
positicms. Because the results df many studio may have heea skewed by 
the fact that cc»pc»ations tend to send tfieh- best and brightest home, a 1986 
stuc^ of Uft programmors by studoits at Rutgers and Cohmibia 
Universities \ised an equal number of computer specialists who had b^ 
rated as •'average" and -superior**. As a groiq), the two nwjst highly 
perceived advantages of telecommuting were flexibility in worldng hours 
and higher person^ jMroductivity (Gorman, Kozberg, Ko^rg, & Sprole, 
1986). 



45 



There are many potential employees who arc unable to work full time» 
or who arc unable to work standard nine-to-five office hours for one 
reason or another. Employers who support telecommuting can also attract 
employees who live relatively far away from the office, but who would not 
mind ihe ccmimute one or two days a week if they were able to do most of 
their work frcrni home. Employees with short or long term disabilities 
may have problems with transportation and scheduling and may have 
special needs that are best met at home. 

The potential benefits to employees arc envious. Transportation costs 
and hardships are reduced. Many people with serious disabilities find 
travel physically difficult Some may be able to handle a lengthy commute 
once or twice a week, but not every day. Clothing expenses usually 
decrease for people who work from home, oiid clothes worn at home can 
be less restrictive than business suits. Woiic hours can be fiexible to allow 
for unique needs such as physical therapy or rest periods. 

The advantages to Lift's coiporate clients are many. They gain a 
proven re.source for competent workers who arc likely to continue as long- 
term and hi^ly-valued employees. Working with Lift also affords client 
companies the opportunity to experiment with the work-at-home concept in 
a controlled, exclusive manner. 

An indirect benefit to companies with homeworkers is that managers 
leam to appraise performance rather than activity. Many managers have 
become accuslcmicd to judging a person's performance in part by how busy 
he or she seems to be. The experience of managing one or more 
homeworkers gives managers new skills at assigning work, establishing 
objectives, and evaluating results. These skills can be applied to on-site use 
just as eflcctively as they are used to supervise telecommuters. 

CommunicatiMi must be more efficient on the part of the 
telecommuting worker, both while he is at home and while he is on site for 
meetings. There may not be much time for ^oiitless conversation. 
However, Lift programmers report that they do develop good relationships 
with other pe&plt who work in their departm^ts. They find opportunities 
to socialize and develop friendships both during their visits on site, and via 
the terminals. In fact, I learned how gregarious ccmiputer specialist 
was via his computer network when I visited him at his hone. He switched 
on his terminal while I was there, and ! saw messages sbml hockey scores, 
a Saturday night party that was being plaiuied, and a secret access cock for 
a new ccnnputer game. 
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li is likely thai most pcq)le liave at one time or anotlier tliought about 
whether they would like to work from home. Many people assume that 
they would miss the social life at the ojffice too much to make the change. 
On the other hand, if teleconmiuting becomes widespread, the 
neighborhoods we live in a»M beccane dosc-knit communities again, 
rather than simply places to strae our bedrooms. 



My prediction is that in the next few years telecomanuthig will 
continue to gain in pojHilarity in the cpiiet, steaiy, almost underground way 
that it has been. And tonorrow, all of us will surely be usmg technological 
aids that we cannot even imagine today. 
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The Venmait RdiabilitaUon Bigtoccring Cento- OlECX the only 
federally-ftmd^ researdh cmter for the study of low back pain, was 
established at the University of Vermcmt in 1983 by a ^ant from the 
National Institute of Disability and Rehabilitation R^^rdi. The Vennont 
REC ccmducts basic and i^lied research, and {)rovi<&s rehabilitation 
engineering services to thi^ with low back pain and o&er disabilities. 

Low back pain is the most commcm musculoskeletal disorden Up to 
80 percait of adults cxperiaicc low bmk pain at some time in then" lives. 
Disabling impairments of the back (»* spine are the leading cause of 
disability in the United Stat«, affecting 2.3% of the population. About one 
third of ail injuria result in low back pain and these account for mote than 
half of the costs attributable to wcokexs' compensation. Low back pain has 
bcca calted a -hicktei disabilify" - that is to say, since it involves no 
d)vious deformities or prosth^^ it is iK>t usually possible to ctetermine, at 
a glance, whether somecHie has low back pain. 

Low back pmn is not limited to those who work in industrial settings 
(M- who do heavy manual labor, many peq>le in service industries and white 
collar also suffer fnan tow lack p^. ffowever, low hack pain is 
most common an»»ig thc^ who must p^orm rq>etitive liflliiig tasks, 
particularly in cc»nbinati(»i with boKling and twisting. Some the 
current research at the Vennont REC is directed toward analyzmg the tasks 
involved in various occupaticais. This research project aims to characterize 
dlfTerent occupaticms and specific woric tasks in tenns of loads plac^ on 
the spine in differait postures. It is not cmly the weight of an object that 
must be considered, but its size and i^iape as well. The reason is that the 
amount load placed on the spine dep^ids m how ctose to the body the 
object is held when it is lifted. Naturally, a large, bull^r object cannot be 
held as close to the body as can a small one. 
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Resean^ers at the Venn(Hit REC are onicemed with designing safe 
workplm:es for able-bodled pe(H>Ie* as wel! as workplaces that can 
accommodate i^ople with low ^ck pain and other disabilities. Guidelines 
set fc^ by NIOSH (National Institute of Occupational Safely and Health) 
Include an **acticm limit** and a **nmimum permisdble limit** The action 
limit is the point below which anyone can lift; the maximum pemiissible 
limit is the point above whidi no one should be allowed to lift However, 
between those two points Is a wide range of weights ami Individuals vary in 
the amounts they can lift safely. Af^ropriate job modifications could 
ensure that tasks are within limits tiuit are safe for everyone. In order to 
modify Jd> tasks to ensure safe lifting, much informaticHi is needed about 
workers, worksites and work tasks. A good first stq> Is to determine what 
a wOTker can do (as opposed to what a worker canaot (k>). It is 
unfortunate that, when people with disabliitl^ are evaluated, what they 
cannot cb is often emphasized - for exmple, perhaps they cannot see, or 
hear, or walk, or lift In order to apply technology at the worksite, it is 
more important to determine what people can do and how technology can 
be applied to enhance those abilltl^. 

One of the most Important things to know abcmt workers is how 
strong ti^ are - or, put another way, how much they can lift. Strength 
can be t^ted by using different Headlines, many of which are 
commax:lally available devices designed to test stroigth in different ways. 
Scrnie madiines test ability to lift straight up; scnne test the strength of 
^dfic muscles. 

There is an old joke: Whldi Is easier to lift, fifty pounds of feathers 
or fifty pounds of gold? Obviously, the feathers and the gold are of equal 
weight. But they are not equally ^y one dlfltcult to lift. Hie gold should 
be easier to lift because It can be Med *mto a smaller ccHitainer than the 
feathers and, thus, held closer to the bod^. From the study of 
iMomechanlcs and comjAitor modeling, we know that str»igth dianges with 
ran^ of mmlon aiKi tlmt people can lift a great deal if they lift cl(^e to the 
body and below the knees. On the c^er hand, lifting from the shoulder, 
for exan^le up over the l^d onto a shelf, is mudi mcnre difficult. A 
perscm might be able to lift 160 pounds when the weight is n^ the knees; 
but the farther the weight is frcmi the body, the less that same person will 
be able to lift. At full arm's length from the body, that person cm lift only 
10 pounds safely. Hiis kind of information ~ strength throughout a range 
of motion - Is tfie kind of information that employers need when they 
design work tasks and when they decicfe who Is to do which tasks. 



50 ^^^^ 



As part of another research project at the Vermont REC, we have 
been deve!q>tng ways to measure lifting capacity throughout a range of 
motion. We measure the amount of weight that pec^ie can lift at certain 
distances from Uieir bodies, asking them to lift isddnetically (that is, 
pulling on a handle as hard as they can at a constant velocity). After testing 
at fcHir different distances, a plot (Figure I) is drawn that graphically 
illustJ^tes lifting o^city. Figure i stows that strength can be measured 
and depicted throughcHit a range of motion. An or^loyer can use this type 
of information to design wcot tasks that cb not require woiters to exceed 
their strength. For example, most woriccrs can lift much more wci^t 
from floor to waist height than to an ovetliead shelf. 

Using such information about lifting ability throughout a range of 
motic»i, it*s possible to retksign worksites to prcnnote safe work practices. 
The Rehabilitation Engin^ring Center, through its affiliate. Rehabilitation 
Techimlogy Services, provides worksite assessment services to employers 
who wish to reduce risk of low back and other injuries m the job. 
Assessments typically require an analysis of work tasks, worksite cfesign, 
and workers' {^ysical capacities. In one machine shop, workers were 
found to be lifting heavy stock from the floor. Our team recommended 
that the slock should be at waist height, so that workers would not have to 
lift it while boKiing forward. In this same workplace, although a five-ton 
crane was available for lifting, it was observed that when workers needed 
to lift lighter loads (e.g., 100 to 200 pounds), they often attempted to lift 
manually rather than to use the big crane. It was recxnnmended that a 
smaller crane be available for liftmg lighter loads. 

As another example, an insurance company contacted our center for 
assistance in redesigning a woit task. At this con^>any, a 500-pound, 
wheeled cart was used to move r^ls of magnetic computer tape from one 
building to another. The moving was done routinely as part of a **Disastcr 
Kan," so that if <»ie building burned or were destroyed, records would be 
safe at another location. Two elderly wcnnen were responsible for moving 
these carts from building to building, which included moving Uiem up and 
down ramps; the ramps were built at angles of up to 14 d^rees, which is 
almost twice as steep as a standard wheelchair ramp. On cme occasion, one 
of the women lost ccMitrol of the cart, which pinned her against a wall and 
resulted in a low back injury. The soluticra involved motorizing the carts 
by placing the front end of an Amigo wheelchaii on the back of the cart. 




Horizontof Oucmco (in.) 



Figure 1 . IIA woriccx's strength throughout a range of 
motion can be measured and depicted In the 
fonn of a contour plot 
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It Is well known that an dyect of a given weight will produce a 
difTerent load on the ^It^ depending on the posture in which it is lifted. 
Also, specific postures sudi as fon^ird bending» or bending c(»nbined with 
twisting, when maintained for proim&od periods c^- time or whoi repeated 
often enou^, can contribute to the onset of low back pain. Workers are 
often retired to b&pd md twist rej^atedly throu^out the day. Static 
postures, such as might be involve in a desk or computer job requiring 
prolonged sitting, can also have a cfeleterious effect on the spine and low 
back. Monitoring workers* postures is an important part of woricsite 
assessment At the Rehabilitation Engineering Center, we have developed a 
device, called a three-axis g<»iiometer, that continiM>usly monitors postures 
throughout the course of a workcfay. The goniometer, whidi is striped 
onto the worker and does not interfere with normal work tasks, 
simultaneously measures movement in three axes (forward and backward 
bending, sicfe-to-si(k bending, and rotation). Also unckrway is the 
develq»nent of a Workload Asses«nent Syston that will inoHporate the 
goniometer as well as a way of measuring the amount of load the worker is 
lifting when in these various postures. The value of such device is that 
they can iMt)vide highly detail^ information about job demands for 
specific occupations. This is important since it is impc^ible to match 
workers to jd)S appropriately without knowing what the jobs require. 

One limitation of the goniometer is that it cannot be used to assess the 
demands of sedentary jobs. It is believed that maintaining static postures 
over long periods of time can contribute to low back pain. A large 
proportion of American workers, particulariy those in the service 
industries, now sit most of the day, for example in front of a computer. 
These workers are particularly prone to eye sU^iin and upper shoulder 
pain, in addition to low back pain. Numerous seating studies have been 
conducted at the Vermont REC in an efTort to determine ways in which the 
negative effects of prolonged sitting can be minimized These studies have 
involved assessing commercially available "ergonomic" chairs to identify 
their benefits and drawbacks. Most so-called "ergonomic** chairs, popular 
in office settings, provicfe adec^tc or better-thmi-average back support - 
provided one sits in the chair in a fixed upright position. However, we 
know that it*s important to move from time to time, rather than to maintain 
a fixed posture; unfortunately, when one changes position, most chairs no 
longer provide support where it is needed. For example, when one leans 
back in a chair, the point of greatest pressure is shifted from the lumbar 
region upward toward the mid-back and shoulders. 

One of the seating projects at the REC has involved the design and 
fabrication of a specif backrest that provides continuous passive motion 
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(CPM) to the lumbar Kgjtfxi of the back. Whoi attached to, or 
incocporated in, the Ymck of a ccmvaitlonai office dmir or other type of 
seating (for example, automd)ile seating), the CPM device facilitates 
natural motimi of the lumbar spine throughout the d&y by ccmtinually 
increasing and decreasing the amount of lordosis in the lumbar region in a 
cyclic fashion. TTie <kvicc is now being tested in REC laboratories; 
c(Hnf(Ht, muscle fatigue and range of moticm will be measured in both 
back-healthy volunteers and those with low back pam after using a chair 
fitted with the CPM device. 

Those whose jobs involve long hours on the road, or who work with 
vibrating madiinery may also be at risk for low back pain and injury. Hie 
mechanisms by which vibration affects ^iral structure are not well 
understood; however, it is clear that there is an espedally high rate of back 
disorders anwMig workers who drive trucks, buses and tractors, as well as 
among miners. Worksite modifications for such jobs involve the use of 
special cushions and damping mechanisms to reduce the amount of 
vibration transmitted through the body, especially to the spine. 

Rehabilitation Technology Services (RTS) also provides rehabilitation 
engineering services throughout New England to employers and workers 
with a range of disabilities. Often, accommodating a worker with an 
impairment requires cmly a simple alterati(Mi in the work environment. As 
one example, a snowshoe manufacturer ccmtacted RTS for assistance in 
accommcxJating a worker with a jAysical disability. Most of the company's 
employees work at home, using a large wooden clamp to hold the snowshoe 
frame and lading rawhide to the frame. The employee in question had 
some dexterity pro? ' ms and a low tolerance for standing; he could stand 
comfortably for only about four hours. Thus, he could work well through 
the morning, making about four or five pair of snowshoes a day, but was 
not veiy productive in the afternoon. The primary problem was that the 
snowshoe frame was fixed, requiring the woricer to walk from one side of 
it to the other in cMder to tie the rawhide properly. The fabrication of a 
simple device, controlled by an electric solenoid and activated by a foot 
switch, that turned the aiowdioe frame around allowed this worker to sit 
on a stool. Both his productivity and his enjoyment of his work increased. 

Another modification was undertaken for a client who wanted to work 
in a garment manufacturing plant. All industrial sewing machines have 
foot pedals with a toe control and a heel control. Pressing down on the toe 
runs the machine; pressing on the heel cuts the thread. This particular 
client, an amputee, had no feet and needed a modification that would allow 
her to operate the sewing machme. The employer was able to dedicate a 
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sewing machine for the exclusive use of this worker, so the machine was 
modified by replacing the foot pedal with a pnamiatic cylinder, with a 
double-valved head c^troi. Pressing on mt side activated the machine; 
pressing against the other cut die thread 

As oat nKKe example, RTS was asked to assist in accommodating a 
lineman who had worked for a telq)honc company for seven years before a 
fall fnrni a pole left him with a ^inal ccKd iiuuiy resulting in paraplegia. 
Since he had hem a ^)od worker, the c(»npany wanted to keep him, and 
found another job for him woridng in a ccmipany warehouse. However, 
the worker, who had excellent upper body strength and could ambulate 
with leg braces and a hand hold, preferred working on the Imes. He 
maintain^ that, if he could use a bucket truck, he wcmld be able to do the 
job. The biggest problem was the matter of getting into the bucket, since 
the bottCHn of the bucket could be maneuvered to no less than four feet 
from the graind. The worker ctemonstrated his ability to pull hhnself up 
in a •'chin-up" fashion, into the Inicket Once insi(te Uie bucket, his long leg 
braces and the small size of the bucket affonfed him enough stability to be 
able to perform the jd) tasks required. Several modiiications to the Job 
and to die equipment oihanced his productivity enough to make him a 
fully-functioning lineman. TTie truck was mocfified by installing grab bars 
around the cmtside of the truck. A pole was mounted on the rear bumper 
to hoW the orange plas^c ccmes commonly used to define the woric space of 
a road worker. Once on this pole, the cone did not have to be handled for 
the rest of the day. The chocks for the wheels were tied to the side of the 
van ami were always in a positicm in which they could be readily used. 
Grab bars were also installed on the bucket and a heater was installed in the 
bucket to minimize risk of frostbite, since the worker had some sensory 
loss in his lower extremities. The jd> itself was restriK^tured scanewhat so 
that this lineman could remain at one pole for a IcMiger period of time, thus 
minimizing the "set-up** time required for each job. Commercially 
available hand controls were installed to allow the workc* lo drive the van 
indq^oidently. TTie total cost of the truck modifications was approximately 
$3,000. 

As many of the fcM^going examples illustrate, research, such as th<at 
conducted at the Vermont REC, goes hand m hand with service. Research 
can provide the means (information, as well as tools) by which we can 
better assess w(»is5ites and work task (kmands, and subsequently develop 
modiftcaticHis. Research also provides the informaticm necessary for 
designing the neected modifications. Technological applicati(»is can not CHily 
help peq>le with disabilities return to productive and enjoyable worie, but 
can also prevent many industrial accidtats and occupational injuries. 
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Employment Technology Programs for People with 
Disabilities: Case Studies of Successful Fund 
Raising Approaches 



N. Jeanne Argoff 




Most experts who testified in the h^dngs {Heilminary to the passage 
of the Tedinology Related Assistance fot Individuals with Dtsabiliti^ Act 
of 19S8 said that tl^ lack of financing for assistive technology device and 
services was a critical pioblon. Hic^ peq>le d^cribed the cunent 
financing systems as '*a patched (iuilt...a fragmented financial support 
system** focused cm medical needs and inadequate for people widi 
permanent lifelcmg disabilities. They ^Tecifically pointed out that the 
syst^: 

* addresses home-ktsed needs, but not work-related devices, 

* provides fumiing for equipment, but not support services (which are 
crucial if the equijHnent is to be utilized effectivelyX and 

* does not offer incentives to the private sector to engage in research 
and develc^ent to increase the availability of reliable and durable 
devices (lOOth Congress, 2nd S^ion, HR Report 100-819). 

The report on the Technology Act concludes from this that the 
inadequacies in financing assistive technology c^ces ami services place 
significant burdoos m imlividuals with (OsabUities who need such devices to 
work and to live iiniependently. 

Hopefully, enough money will eventually be appiopriatcd through the 
Technology Act to rectify part of this problem. We can also look to the 
Stud^ on financing authorized un(kr Title n of the Act, and to the 
netwoiiding and cc^rdinatKm required under the state grant program in 
Title I to clear up smne of the muddness of the fundmg picture, and to 
make the quest for funding easier in the future. 

Having spent a considerable amount of time trying to track down 
program fimding sources and to distinguii^ those from funding sources for 
individuals needing assistive devices, I finally came to two conclusions. 
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• First, the Held needs a how-to maniml for obtmning pn)^^ 
funding from both public and private sources, and the manual needs 
to be i^dated on a regular basis. We at the Etole Foundation 
commissioned sudi a manual with the help of the Connecticut 
Rehabilitation Engineering CoiterJ 

• Secc»}d,obtamingfunduigf<H'tedmolo^ programs is ss much 
a matter of developing attitudes and (pities like creativity, 
perseverance, [»agmati^ and good bushiess sense as knowing 
whidi federal ag^y or private funding $c»ut:e has y/hst kind of 
money available at what tim^. 

The manu-d will mclude detailed c^se stadles of fund raising 
approaches and practical advice on how to go about ^mg what lircHn 
whom. For the present, Iwwever, more can be done to shed light on the 
issue by providing some mini case studies of successful programs to convey 
the sense of how it is done by people who have managed-tluxnigh 
experience, trial and error, luck, creativity and hard work-to do it well. I 
will also say a few words at the end about what some funders, inclucUng 
The Dole Foundati<Hi, look for in making funding decisions. 

Kail Mallik, Alliance, Inc. 

One of the early pracUticm^ in the field and the mentor of a number 
of cmroit practitioners is Kali Mallik. He started off at George 
Washington University wircre he was funded in 1967 by the Rehabilitation 
Service Administration (RSA). Eventually, one program became four 
programs; and after the Rehabilitation Act was passed, the funding source 
was the National Institute of Handica{^}ed Research and then, after the 
name change, the Naticmal Institute of Disability and Rdiiabilitation 
Research (NIDRR). 

Kali Mallik moved to Baltimore in 1983 and opened up a private non- 
profit agoicy serving p^ple with all disabilities, including the chronically 
mentally ill. Maj(»- funding-^2.7 million for building renovation and 
$500,000 a year for program suppcat-first came frcwn a Balthncxre County 
OMnmunity Developmwit Block Grant However, Murphy came up with a 
new amendment to his law and Housing and Urban Developments new 
definition of economic develo{Mnent now excluctes the provision of 
rehabilitation engineering as an econcMuic develqpmoit activity by private 
non-profits. 
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The AJHance now operates uiukr funding from the Mental Health 
Administration of Baltimore County ami Maryland State ($900,000 a year); 
the State Develoi»nentai DisabiiiUes AdministraticHi (DDA) via the city and 
county ($300,000) a year, two Social Security Administraticm (SSA) grants 
totaling $150,000 to provide rehabilitation engineering fot employment 
opportunities for Social Seoirity Disability Insurance (SSDI) recipients; 
and about $1 millicm in contracts from various public and private sources. 
The nuyor funding smirces for rehabilitation oigineering are the DDA 
grant, whidi funds i»tpported employment services, including 
individualized support services, for multiply and severely disabled clients, 
and the SSA grants. Out of a total of just over $3 million in income, 
proximately $250,000 is devoted to rehabilitation engineering. 

Quaiiti^ Mallik believe are important for those delivering and 
obtaining funding for tedmology services arc knowledge of rehabilitation 
technology and £e ability to market that knowledge to case managers, 
teachers, and vocaticmal counselors. Also important are the ability to allay 
people's fears about high tech devices, good public relations In the print 
and electronic media, and stnmg advocacy sldlls. 

John Leslie, Jr. Cerebral Palsy Research Foundation of 
Kansas, Inc. 

In 1971 John Leslie was an industrial engineer at Widiita State 
University when he was preached by Jade JcHias to i^rticipate in some 
rehabilitation technology projects. By 1972, they had formed the Cerebral 
Palsy Research Foundation of Kansas (CPRFK). The first grant they 
received was from the Kansas State Department of Education, Vocational 
Education Branch-an exemplaiy program grant of $50,000. They worked 
under that grantmg source for several years with some initial success kit 
were not able to serve large numbers of clients. 

In the meantime, Jonas went to Australia and brought the (Center 
Industry concept back with him. (Outer Industries was established to 
offer full-tune meaningful work for people with disabilities and to provide 
a workable setting for the applied work at CHIFK. Employmait is 
maintain^ at 75% people with disabilities and 25% able bodied. All 
employees are paid minimum wage or above and qualify for a solid fringe 
benefit package.) Jonas and Leslie received a contra for a state set-aside 
to prodi^e license plates, and obtained vocational rdii^iUtation funds for 
staffing and equijHnent In addition, they received a Small Business 
Administration loan at 3% interest under the Handicapped Assistance Loan 




Program. These funding sources set the basis for Center Industries, which 
is a subsidiaiy of CPRHC. 

John Leslie continues to work at the Research FcHuidaticHi, which uses 
a variety of sources to fund r^abilitati<m technolc^ activities. Major 
sources of funds are two Vocational RdbabilitaticHi grants. One, the 
Support»l Employment Initiative of Kansas Program (SEIK) provides 
funds to 14 pWoi programs across the state. The seccmd grant provi<fes 
funds to establish a M(^ile Rehabilitation T^toology Shop. 

Other sources of func^ include county mill levy mcmies amounting to 
about $350,000 per year for mental retardation programs and sbont 
$350,000 for people with physical disabiliti^. These funds, though, can 
only be used for county residents, and they are needed and used for many 
service other than rehabilitation technology. 

They also receive Veterans Administration funds on a fee-for-service 
basis, but tf^se funds are primarily avmlable for independent living and not 
vocational technology. Other fee-for-service sources are Vocational 
Rehal)ilitation and private rehabilitation vendors through workers' 
c(»npensation fimds. This last source is a random one unless there are a 
number of clients in the pipeline. 

Finally, they have a U.S. Department of Education grant (Title VI B) 
for school-to-work transition. While this is not specifically targeted at 
vocational rehabilitation, they can |^y for some technology tmckr it. All in 
all, 75-80% of the Center funding for technology is frc»n grants. 

Qualities needed to d>tain funds are the willingness and ability to look 
beyond the traditional players (e.g.. Vocational Rdiabilitation, the Social 
Security Administration, and the Veterans Administration) to programs 
like Javits-WagnCT-OTDay, which provides tiie opportimity for people with 
disabilities to work directly thr<»igh government set-asi<tes. The 
cultivation of the bureaucratic skills required to get through the maze of 
regulations is crucial; but one of the problems of developing bureaucratic 
alle^ances with agency personnel in decision-making positions is that there 
is great turnover in personnel, especially in state vocational rehabilitation 
agencies. 

Sam McFarland. National Rehabilitation Hospital 

Sam McFarland came to the National Rdiabilitation Hospital (NRH) in 
Washington, D.C after working at IMPART and another rehabilitation 




engineering center. Many i^le may remonber IMP^^T bs one of the 
eariyxehabmtation engineering effomfimd^ty^N^ 
rehabilitation tcchndogy expaioice, McFarland learned frt»n IMPART 
how crucial the on^ing funding mechanian is for a tedinology progratn. 
IMPART was functed fw five years, and when it reverted to the state, the 
state was not pr^ared to put enougjh money into it to sustain it as an 
cMigomg <H)cration. WhUe its currrat director has buOt it up some from its 
lowpoint a few y^ ago, IMPART, whidi has since dialled nanies, stiU 
suffers fitan lack of ad«|[uate funds and has not sustained its initial 
promise. 

Whra McFariand came to NRH in 1985, the Ho^it^ had the 
beginnings of a rdiabilitation tcduwlc^ program in pla» plus a 
vocational rehabiUtation service that was iK>t using tedmdogy. What was 
needed was a m«:hanian to osnbine and optimize those two efforts without 
placing the hospital at risk. And what they did not really know at the time 
was what they could obtain imyment for, and what technology could really 
do. 

In 1987 tiiey received a grant from the Social Security Administration 
(SSA) for aM>roximately $140,000 to (tevelop a <fcmonstration model on 
procedures for utilizing technology in the vocational rehabilitation and 
employment of Supplemental Security Income (SSI) and Social Security 
Disability Insurance (SSDI) recipients. A m^or problem expencnccd by 
NRH and other rehabilitati<»i technology providers who are funded 
thiXHigh tiiiid party sources is that most of those third party providers 
would pay fw equipment but not labor. What the SSA grant did was to 
my fw tiie labor in a very labor hitensive technology intervention project. 
The grant enabled McFariand and his staff to (temcMistrate the integration 
of technology from the earliest stages, i.e., during m-j^tient stays, of a 
vocational rehabilitation program. 

They discovered that tiie early interventicMi set up the vocational 
idiabilitation process for success. At the same time, they also attracted 
professi<Mials inter^ted in woricslte modification design fr<»n Vocational 
Rdiabilitation and elsewtere, and they obtained a $3.25 million dollar 
grant from NIDRR to establish a Rehabilitation Engineering Center on 
Evaluaticm of Rehabilitation Technology. 

Also during that first year of the SSA grant, the NRH staff began to 
reaUze that a woricsite accommodation moctel also iweded. A second 
gnmt from SSA was d)tained to demonstrate a team approach (vocational 
rehabilitatiCMi counselor, occupational therapist and rehabilitation 
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technologist) to worksite accommodation, and to create and implement a 
training program on the team model. 

While operating under these grant monies, NRH is also in the pnx:ess 
of c^tatoing referrals for paid service and building a solid fee-for-service 
business from private insurance agencies, en^Ioyei^ and Vocational 
Rehabilitation. 

The quality McFarland saw as most important for d>taining funds is 
busing soise. Oftoi, rehabilitation technologists who are good at the 
tedmical end of the business have (tevelopui a xeseardi and grant mentality 
which serves them wdl as technolc^sts iHit does not help the business end 
of a technology equipment and service pn^ram. Oie suggestion is to 
create teams of tedinologists and busine^-oriented people in order to 
assure a practical approach which cc»nbines needed skills from both areas. 

Michael Behrmann, George Mason University 

The George Mason Center for Human Disabilities, directed by Michael 
Behrmann, has beoi in existence for less than a year. It gets approximately 
50% of its funding frwn state grants and contracts, 30-35% frwn federal 
sources and the rest from a mbcture of foundations, private corporations, 
and local government agencies. Of the 21 people employed in the center, 
all but Bdirmann are supported by octemal funds. 

It is difficult to sqjarate the funding streams at the Center because of 
its policy of mixing, mei^ing, and matching personnel with various 
expertise from throughout the university to bring a comprehaisive 
teamworic approach to bear on {projects. Fiscally, it was designed to 
umbrella externally funded operatims and reaches out to other deparunents 
and disciplines in the university. Where projects can coordinate with each 
other to the benefit of both, they do so-taking care, always, not to overstep 
the regulations governing each grant. 

Because of space constraints, I will only moition a few of the funding 
sources used to supp(»1 the Caiter*s vocational technology activities. A 
major source of fimds is an Office of Special Education and Rehabilitation 
Services (OSERS) grant of $175,000 to develq) and support an expert 
system, ADAPT^-which is an acronym for Assisting Disabled Persons 
to Access Personalized Technology/Professional C(Misultant-to evaluate the 
technology needs of people with disabilities. Under ADAPT/PC, the 
Center staff will develop a model assessment program. In a related 
project, the ACTION (Acticm Computer Technology Assessment Center), 
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they will omflgure the system, provide training on &e hardware and 
software for rdbabilitaticxi professionals, training for aides and family 
members to support their disabled woi^ng family members, and 
reassessment to enable job growth and/or modification. ACTION will be 
fiuukd by clinical service mmcy received on a fee-for-service basis. 

IBM is a new source of fmds for the C^to*, whidi has just signed a 
contract with the ccmipany to l^c(»ne one of thr^ regional special 
educational resource canters working through the l^^ecial N^»is Center in 
Atlanta. 

Another source of fumis is the private sector. The Center has a 
variety of ways of working with the private sector, im:luding general 
contributions for the Center's endowment and ongoing operation; special 
program funding; and service provided by the Center to businesses (for 
example, ];»roduct evaluatioii and assesan^t smices for conq>anies 
r^pcnuiing to the Electnmic Accessibility Act). 

Vii^ginia Dqpartmoit of Education funds support two tedmical 
assistance centers staffed by the Crater-><x^ for severely profound 
deaf/blind and odc for pre-5ciK)ol diildren. While these two centers do not 
have a vocaticHial focus, sc»ne technology activities are included 

Tlie qualiti^ Bdinnnann and his staff stress in the fund raising realm 
arc creativity, energy, and a solid business sense. They firmly believe that 
program curators cannot rely on a..y one funding source but must 
omtinually till the funding fields and cultivate a mix of sources. 

Summary 

The first striking aspect about the list of funding sources that emerged 
from my interviews is, m one hand, the mix of traditicaial and 
iKmtr^tiomtl sources and, on the otfior, the fact that »ich sources as 
county mill levies and community develof^nent block grants-often 
unthought of but not e^)ecla]ly exotic resources-were being used. 

Few of the practition^ relied on single funding sources. Most have 
their own version oS ih^ patchw(»rk quih of funding nienti(»^ in the 
repc^ of the Tedmolc^ Act Qualities such as cr^vlty, imagination, 
busii^ sense, good commumcaticm skills, and the ability to look beyond 
the obvious were menticmed frequently as crucial to successful funding. 
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Sonofficme whose i»ogram I did oot mention-Penelope Caragonne 
from tiie Connecticut Rehabilitation Engineering Center-thinics tilrnt good 
tecimology fund raisers have to be able to look at an ambiguous situation 
and have mnigh anxiety to want to impose (Hder on it 

What cb toding smnc^ look foi? I wish there were one easy 
answer. One big prcblon with funding fc»- rd^litation tedmolc^ is that 
many of the fulling souicesck) not yet undostandnmdi about the field it 
is safe to s^ that most fundhig sources n&cd to be ccm^in(^ that the 
programs are wcHthwhile and cost-effective in pdnciple am! that they are 
relevant to the missicm of tiiie fonding organizaticm. White mo^ applicants 
understand thM in the abstract, th^ dten ck> ikH coitvey this knowle^ in 
i:»oposals; (»* they do not make an effort to q)eak tiie ^)edai language of 
the funding ag^cy. At tte Dde Fdumbtion, we lod^ fc»r inm>vBtlQn; 
replicabiiity; programs that serve popubitions in underserved areas; 
involvonent of consumers, the business community and tte (^)mmuni^ at 
large; ard a)st efTectiven^. 

I hope that the Dde Founcbtion^s how-to manual, when we distribute 
it, will serve as a roadmap. In the meantime, funding organizations are 
often willing to provide information and advice on how to meet ^ir 
requiren^ts. In otfi^c^ses, especially in the case of private funding 
sources and sams government sources not specifically focused cm 
vocatimial rehabilitaticm or techndogy, fund sedcers may have to help the 
funding sources to broiKloi their horizons by educating them ab(Mit the 
{^lical»lity and relevmce of rdh»bilitation tedmdogy to their mission and 
g^s. That brings us back full circle to the qimliti^ of creativity, 
imaginaticm, business soise, good a)mmunication skills, and the time- 
consuming but frequently rewarding work of tracking down th<^ funding 
agencies who can be convinced Mi your program <^ help them achieve 
their mission. 



'DeWitt, J.C., & Mawtelsdm, S. (in pro^«ss). Funding assistive 
tcdindoRV iMPgrams and oreanizaticms: Five case studies of aiccess and 
innovation. Success aid innovaticHi in funding assistive tedmology 
program mi ofganizations: Issues, case studies and planning. 
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Innovative Technology for People with Disabilities 
What Can Be, What Is, And What Will Be 



Sam McFarland 




Vd like to take you teck to the future. How many people have seen 
the movie? I have sometfiing of my own version of that. Yd like to 
describe three or four rather innovative products that have been developed 
for use by people with disabilities. These are primarily people with 
physical disabilities, but I think you can translate the information to your 
own field of interest 

One product is a rather unique looking wheelchair. It has a device a 
paraplegic would use to allow movement from full squat position to full 
standing position with little hand cranks on the side to allow the individual 
to move around. Its implications for mobility at the worksite are obvious 
because weYe all familiar with the difficulty of vaiying heights of work 
surfaces and thmgs that need to be reached as this situation affects a person 
who is using a wheelchair. 

Another product is a pair of bilateral upright long leg braces. Leg 
braces have be«i around since the early days of polio treatment. I don't 
think there is anything unfamiliar about them, except the ones I describe 
are made of graphite. TTiey weigh about 15% as much as stainless steel and 
aluminum ones. 

Envision this version of a control system-you*re looking from the 
back of a van toward the dashboard, driver's seat on the left and steering 
wheel on the left-and just between you and the engine cover is a funny 
looking little T-handle stick which is the way the vehicle is driven, i.e., a 
single stick control, not unlike what you would use to operate a 
convaiti(»ial electric wheelchair. It puts all the vehicle driving control into 
one hand, or both hands on the same stick, if you will. Push it forward, 
and it operates the throttle; tip it left and it turns left; tip it right and it 
turns right; pull back as you would on the reins in the horse and buggy 
days and it stops. 




Wtoi I say back to the future, the mson lYn saying that is because all 
three of tl» products I just (tescrib^ first iiiq>lanented in 1972-73, 
and are only In cllmcal trials or Just reaching the maike^lace* Ifwe^e 
going to talk ^xnit wi^ tedind(^ goes in the future, whett^r at the 
worksite, ot getting you to the woricslte, or oijoying ycair life wh«i you're 
away from the w<»ksite, or communicating back and forth between 
woricsite and liome, I think we Imve to st<^ and be a little bit concerned 
abcmt tte dissimilarity between what can be done, what Is being done and 
what will be dom, Ittars why I want to point out a couple of things that 
are having an effect on this. 

The market, w^i^er it Is the perceived market or the documented 
market, for products to be used by pec^ ' with disabilities is quite anall. 
At least cme of the prodiK:ts moiticmed e< iier may never be able to 
penetrate the market to be sold b^^ause nobody can come up with 
documentatlcm that shows that there are enou^ paraplegics around who 
cmild use a wheelchair that operates at all leveis. Now I say *^rceivcd" 
market because we don't have market data. We dm\ yet have information 
that can make any kind of compelling argument for why a product should 
be produced in order to make a profit for the people who produce it. 

When y<HJ come right down to it, if you'ic going to produce 
something and try to sell it, you're not (toiiig that for an esoteric reason. It 
is a reality. It is that you want to recoup your cost as a minimum If you 
are the manufacturer, producer, distributor, or vendor of a product, 
you've got to meet y<»ir expenses as a minimum, and you might even enjoy 
making a profit. So you n^ to know something ^xjut the size of the 
market, how many people could be affected by that, and how many of them 
can pay for it. 

It's one thing to have 100,(K)0 people who could use a wheelchair, but 
how many of those people can buy a $I6(K) wheelchair that, for all intents 
and purpc^s, lodes the same as a $300 wheelchair to a lot of the reimburse- 
ment agenda? You can buy a wheelchair that has two large wheels in back 
and two casters up frcMit, and a seat on it It rolls, and it will go from one 
place to anc^er. But we can question how well this all wotks with an 
occupant for a cost of $250-$300. Ym can also buy oi^ that will 
^XJomplish the same thing miK:h more efficioitly, last longer, and be more 
reliable in many respects, for $1300 or $1400. The descriplicMi is the same. 

D^cription is what a lot of the reimbursonent^ayn^t agencies 
cOTsider in making a choice. A wheelchair is a wheelchair, you know. 
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L^*^ buy the cheapo (me! We have to educate Uie people who are 
iesp(»isit^ for mal^ jHudias^ of tl^ tedmolc^es, I.e., the adaptive 
equipment We have to educate thm as to how to make an ai^r(^>riate 
selection, what to look f(^, how to be an infonned ^i^r. And then we 
have to get more and more of limc promts and tedmolc^es in use and 
prowe what bai^tsth<»e have been in using tiffim. 

If you consider the diffcrHice between spoiding $3200 f<»r a powered 
wteelchair which gives an individual eight Ik>uis of in^)eiKience during 
t^ d^, ami living fi^ same individual hi a wheekluur that he or ^ 
cmmot pvopd, and need attaid«it care at X number of doilm per hcHir per 
day, it won\ take l(»ig to ccane iq> with an aig^ent for why one is better 
than &cc^er on a cost-benefit basis. We,Ii^)eakformysdf asbemg a 
techndogist-we havoit wcm that war. We have ml made a onnpeiling 
argument to the paymoit ag^i^ be it Medicare, the Veterans 
Administration, private insurance, diaritable organizations, or whatever, 
&at UKjn^y spoit hi the right at the right tune, hi the right way and 
hi an informed manner will be mmey saved in the l<Hig run (if money is 
the only object and you throw awi^ quality of life, pnxhK^tivity, and other 
things of ^at nature). These are scnne of tibe indi^em areas that we're 
really dealing right now m tiyhig to ^ivance the tedbnology that is 
reacMy availaUe to i» to ai^ly to needs of people with disabilities. We 
have son^ of these hurdles m frcmt of us. 

To (kal widi &is i^ue, son^ of our professional societies are trymg to 
gain lecognitiai for people know sosBS&mg about tl» tedinolo^es, 
who itfloir somethhig about teimxlucts, and who can make infonned 
recommfiDidatlonsastohowtob^tseleaaiKiiWlyai^o(fa»:t. Hie 
idiabilitatioa oighieering organizati(si called RESNA, of vMdi I am a 
member, and nuuQr of you m^ be members, is beghmbig to wre^e with 
the idea that, if we are going to g^ greator utilizaticHi and appn^)riate 
utilkation oftsdmsAogy^ we^re gohig to have to be more professional 
about it We're going to have to work with (tevelpphig standards, work 
with develc^mg educaticm pn^rams, be acth^ on Capitol Hill, work 
hidividually with the paym»it resources, and cmne up with a mudi more 
pn^essi<mal ap(»x>adi to this field. 

I am a rehabilitation otgineer, aiKl a member of a large group of 
people v^ are a lioax.** Ttere really is mi sudb tMng as a rehabilitaticm 
oighieer. You cant bay cmc, ytm cant hire <Mie, you cant credoitial cm; 
th»e are none being trilled and echK^ated in tMscoiin^ Andyetth^ 
are a lot of peqple are very effectively iq>plyhig tedmology to &e 
needs of people with disabilities. But we dcmt have anybody m the worid 



right now vfho can be officially reco^lzed as a rdiabilitation engineer, 
who can suhnit a bill to the insurance ccmipany and receive payment for 
his or her time. 

So thafs what our societies are woridng on-tiying to get that kind of 
recognition, to certify who those people are, what they have to offer, make 
sure they*^ doing a good jd>, and following up cm the f^xxhicts themselves. 
There are some neat products out tl^re. There are also some horrible 
products out there. We have to sort duxHigh those and kiK>w how to choose 
the most ap{»o{»iate product to ^ply to a given human being's needs. 

Now lef s talk about human beings for just a mom^t Are we, in fact, 
giving that person propo* recognition for his/her humanity while we, at the 
same tune, try to ^ly cm skills and technology, mediantans and 
ccmiputers, voice rea)gnition, and all the thmgs tiiat this individual may be 
using? Are we doing a good Jd> of rememb^g there is a person there? 
We must take into consi^ration psydiological factcH^ of the user, of the 
payer, and of the associates of those individuals who are out in the world 
trying to lead their liv^. 

If we cannot design a product that is co»netically pleasing, there is a 
high pot^tial that the product will be ab^doned even though it is doing a 
gcx>d job. And there is every reason to abandon a product that doesn't do a 
good Job. If we don't have reliable products, we create dependency. If we 
give individuals the ca[^iHty of eight hours of freedom a day in a 
powered wheelchair, they can send their attendants home and they go out 
into the world free to live their liv^ as they please. But if the damn thing 
stops in the middle of the street, they don't have ftecdam anymore. So we 
have to make sure that we are at^lying these technologies in a way that is 
^ro[»iate to the needs of the human being. We must make sure that the 
product is reliable, has the right price, can be serviced by someone, and 
someone hai; helped make the aj^rc^ate decision in how to select it and 
apply it 

A lot of pec^le are working on this in various places around the 
country. An example of one lab that is being set up is a moticm analysis 
laboratory in a clinical setting in Iowa. We are attempting to get more 
accurate measurement of what these people are doing, with and without 
adaptaticHL With ad^tation we want to be able to measure if we have been 
able to improve the performance of the indivicfaial in a quantitative sense. 
If not, why? Because that infomiation is reproduceable, it's trackable, and 
it can be used for documentation. But best of all, if we can get to where 
we can accurately measure what people are doing, with and without 
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technology, we can take fiiii mivantage of the geniuses of technology who 
are not curmitly woriung in rehabilitation. 

If we can define a problem-iK^ in ciinicai terms, not in us^ tenns, 
not in pejc^tive terms, but in engineering terms-we can tap the 
engineering skill which akeady exists in this a>untry. But weVe got to get 
the infonnation back to these people in terms that they understand. One of 
the biggest problems weVe had for many years is that the products we^ 
trying to foist off on people with disabilities were (teslgned for (me i^rson, 
and then replicated out to the next 100. Or, they were cbsigned by 
someone \^o was a rather decent engineer, but the thing was ctescribed in 
terms th^ didn^ understand So tfa^ had to make a hip pocket guess as to 
how this thing was to be used. In tl^ high technology ccmununity, people 
really know that technology, but d(m't understand the {MxAlem. 

Part of what we need to do, and what we are beginning to do, is to 
suypply that informati<Hi to those people. We need them to be able to 
accurately select aiKl apply, and perha|» make minor modificaticHis to 
technologies, so they apprc^riately suit the needs of an individual. The 
very best thing Hb&i we could cb in the Icmg haul vfoald be to ^courage the 
development of i»^xiucts and technologies that do not realize that the user 
of that technology is disabled. And thm that person will no longer be 
disabled If a comfHiter can't see that Ae perscHi who is operating it is 
blind, but if it gets the right signals, the computer will do the job. If the 
person who's operating the ccm^uter has cerebral palsy but can give the 
right kind of signals to the computo:, the ccmiputer will do the job. I think 
we are moving in the direction to where the technologies we all live with 
will eventually fail to r^ognize that anycHie is disabl^ that &ere is just a 
human operator-thank you, sir, well ck> business with you today. We 
need to make the world more accessible, period Not to disabled p^ple, 
but to people. 



Note: Sam McFariand was the Director of the Rehabilitation Engineering 
Program at the National Rdiabilitation Hospital when this original 
pu:sc:ntati(m was made. Mr. McFariand passed away aiisx a ^ort illness in 
June, 1989. In ixda: to bring this article to publication, NRH 
Rehabilitation Engineering staff completed Hnal editing. Every effort was 
made to remain true to Sam*s principles and uncterstanding of all that is 
being accomplished in this field and what tl^ future holds. Sam was a firm 
believer in tl^ composite approach to developing technology to enhance 
independence and empower persons with disabilities. 
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